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BIOCHEMISTRY .—Reaction of normal and mutant plastids of Nicotiana to neote- 
trazolium. M. W. Woops, JANE L. SHowacre, and H. G. Du Buy,' National 
Microbiological Institute, National Institutes of Health. 


Phenyltetrazolium salts are coming into 
widespread use for the demonstration of sites 
of subcellular reducing activity, measure- 
ment of dehydrogenase activity in vitro, ete. 
(1,3, 4, 5,6). Du Buy etal. (2) have reported 
oxidative enzyme abnormalities associated 
with isolated mutant mitochondria and plas- 
tids of Nicotiana tabacum L. The present 
report describes the intracellular localiza- 
tion of differences in reducing capacity of 
normal and mutant plastids of Nicotiana as 
demonstrated by reactions to neotetrazol- 
jum. The results show that in one and the 
same cell marked differences occur between 
normal and mutant plastids. 

Free-hand sections of leaf tissues were pre- 
pared as previously described (7). Neotetra- 
olium solution (ca. 0.1 percent) in the nu- 
trient salt-sucrose solution was run under 
the cover slip. Intact living leaf cells showed 
little or no reduction of the dye; however, 
plastids in cells injured in sectioning stained 
within 2 to 20 minutes. In young leaves (4 
to 4 grown) the mutant plastids were pale 
green without well-defined grana. At this 
stage the phenolase (tyrosinase) activity 
(measured colorimetrically in leaf extracts 
with o-catechol as substrate) of cells with 
mutant plastids and mitochondria ranged 
from normal to slightly above normal. In 
mature leaves this activity was much less 
than in normal tissues of comparable age. 
In contrast to this pattern of oxidase (phe- 
Nolase) activity application of neotetra- 
zolium to leaf sections demonstrated that 
the mutant plastids had a much lower re- 
ducing capacity than normal plastids. This 

1 Acknowledgment is made to the Department 
of Botany of the University of Maryland for pro- 
Viding facilities for growing the plants used in 
these studies. 


was true even in leaves too young to show 
marked dimunition in oxidase activity. 

Fig. 1, A, shows a living unstained pali- 
sade parenchyma cell containing both non- 
mutant (n) and mutant (m) plastids. Fig. 1, 
B and C, shows two similar cells killed in 
sectioning and immediately treated with 
neotetrazolium. The normal plastids (n), 
which appear black, have reduced the neo- 
tetrazolium to the insoluble purple forma- 
zan Whereas the mutant plastids (m) are un- 
stained or very slightly stained. The forma- 
zan seems to be most concentrated about 
the grana as can be seen in the cell shown in 
Fig. 1, C. Note that the nucleus (nucl.) ap- 
pears unstained. 

The present results show that the prin- 
cipal reducing activity of the cell, as meas- 
ured by neotetrazolium, is localized in the 
plastids. They support previous data (du- 
Buy et al. (2)) which showed that in a neo- 
plasm resulting from the appearance of a 
mitochondrial mutant, the total extent of 
specific biochemical abnormality is a func- 
tion of the number of mutant mitochondria 
present. This is true both with respect to 
the total number of affected cells as well as 
within the cytoplasm of a single cell. 
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Fic. 1.—Nicotiana tabacum L., heterochondric palisade cells, Xca.2,000: A, Living unstained cell 
with mutant (m) and normal (n) plastids; B, heterochondric cell after staining with neotetrazolium, 
normal plastids (n) colored dark purple, mutant plastids (m) very slightly stained; C, cell similar to 
B but normal plastids (n) less heavily stained and showing darkening of the grana; nucleus (nucl.) 


and mutant plastids (m) not stained. 


GEOLOGY .—The base of the Cambrian in the southern Appalachians: Putip B. 


Kine, U.S. Geological Survey. 


I must apologize for my presentation this 
evening in what is primarily a paleontological 
discussion. What I shall have to say will not 
be very paleontological but will be concerned 
largely with physical stratigraphy. I have 
been dealing with the Lower Cambrian rocks 
of the southern Appalachians off and on for 
the past 10 years, but I confess that I have 

' Presented orally as part of a symposium on 
“Base of the Cambrian System,’’ held by the 
Geological Society of Washington, April 11, 1951. 
Published by permission of the Director, U. S. 
Geological Survey. 


yet to see a good fossil collection from these 
rocks. Truly, the Lower Cambrian rocks of 
the southern Appalachians are tough and 
unrewarding paleontologically. 

Let us bear this in mind when we come to 
the crucial question of the lowest fossilifer- 
ous rocks. There is no such thing as a level 
below which there are no fossils and above 
which fossils are abundant. Instead, there 
are rocks below in which no fossils are known, 
and rocks above in which known fossils are 
few and far between. 
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Proponents regarding the base of the Cam- 
brian split three ways—the ultrapaleonto- 
logical, who would restrict the Cambrian 
narrowly to actual fossiliferous beds; the 
ultraphysical, who would extend: the Cam- 
brian far downward until a definite, large- 
scale physical break is encountered; and the 
middle-grounders, who would look for a lower 
boundary somewhere in between—more or 
less where Federal and State surveys con- 
ventionally place the boundary today. 

I must confess at the outset that I am by 
predilection a middle-grounder. I have so 
expressed myself in a paper published several 
years ago.” However, as I discuss the subject 
with others, I can see that with a little 
change in viewpoint it is possible to work 
out favorable arguments for the other two 
propositions. Consequently, I shall here 
make my presentation as factual as possible, 
leaving the reader to draw his own conclu- 
sions, if any. 


SHADY DOLOMITE 


In describing the situation in the southern 
Appalachians, let us begin in the upper part 
of the sequence, where conclusions are rela- 
tively firm, and proceed downward to the 
area of greater disagreement. 

The lowest unit on which there is unanim- 
ity is the Shady dolomite, also known in the 
northeast as the Tomstown dolomite. This 
is a unit about 1,000 feet thick that comes 
to the surface at intervals along the south- 
east side of the Appalachian Valley from 
Alabama to Pennsylvania and beyond. It 
forms the base of the great Appalachian 
Valley carbonate sequence. As in all other 
Lower Cambrian rocks, fossils are searce in 
the Shady formation, but they have been 
found in enough places—at Austinville, Va., 
for example—to fix the age of the Shady 
securely as Lower Cambrian. 


CHILHOWEE GROUP 
From here we pass down into a region of 
wider disagreement. Below the Shady is a 
sequence of sandy and shaly rocks known by 
various local formation names, but for Which 
the general term Chilhowee group is appro- 
? Kine, P. B., The base of the Cambrian in the 


southern Appalachians. Amer. Journ. Sci. 247: 
513-530, 622-645. 1949. 
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priate. To fix the Chilhowee group in your 
minds, remember the fine exposures along 
the Potomac River where it transects the 
Blue Ridge at Harpers Ferry. These are 
made up of quartzites of the Chilhowee 
group, which separate igneous and meta- 
morphic rocks on the southeast from Paleo- 
zoic carbonate rocks on the northwest. Some 
of you may have noted the composition of 
the terrace gravels and Potomac River grav- 
els near Washington. Many of the cobbles 
are quartzite that contains worm tubes, or 
Scolithus. These cobbles are from the Chil- 
howee group. 

The position of the Chilhowee group at 
Harpers Ferry is maintained for long dis- 
tances aiong the strike of the Appalachians. 
This group lies along the northwest flank of 
the Blue Ridge from Pennsylvania to Ala- 
bama, although it is missing here and there, 
from faulting or other structural causes. 

The Chilhowee has a thickness ranging 
from 2,500 feet near the Potomac River to 
7,000 feet or more in parts of Tennessee. Its 
top beds are nearly everywhere light-colored 
indurated quartzose sandstones, or quartz- 
ites, but lower down the quartzites are inter- 
bedded with much slaty shale or finely lami- 
nated siltstone. Downward, also, the sandy 
beds become less cleanly washed, and the 
lower sandy beds are rather arkosic and 
conglomeratic. 

In the lower part of the Chilhowee group 
another lithologic element, lavas and pyro- 
clastic rocks appears rarely. At the base over 
wide areas in Maryland and northern Vir- 
ginia is a thin layer of indurated volcanic 
tuff, accompanied here and there by green- 
stone flows. In southwestern Virginia, where 
the group is thicker, there are basalt flows 
1,000 feet or more above the base—the 
amygdaloid of the Unicoi formation. Helium 
determinations made on the Unicoi amygda- 
loid indicate that it has an age of about 450 
million years. On the assumption that Cam- 
brian time began 500 million years ago, this 
would place the Chilhowee group safely 
within the Cambrian. However, we all know 
that doubt exists in regard to the true age 
of the base of the Cambrian, as well as in 
regard to the accuracy of helium determina- 
tions. 

Pending further radioactive or other physi- 











‘al determinations of age, what do the fossils 

show? The record of identifiable fossils in 
the Chilhowee group is scanty. It is true 
that anyone who maps a Chilhowee outcrop 
will have no trouble finding worm borings, 
or Scolithus tubes, for these occur by the 
billions and trillions in the sandstone beds. 
They are common in the upper quartzite, 
and they go down to about the middle of the 
group. These indicate the existence of some 
form of life during the latter half of Chil- 
howee time, but they have no value as index 
fossils. Other fossils, including Olenellus, have 
been found here and there, mainly in the 
highest beds. I would like to call attention, 
however, to an apparently authentic occur- 
rence of fossils in the Mufray shale near 
Montvale Springs, on Chilhowee Mountain, 
Tennessee (King, op. cit., p. 520). These 
fossils are reported to be at least several 
hundred feet lower than the others just 
noted. 

Here I should like to make a strong plea 
for search for more fossils in the Chilhowee 
group. I have the impression that paleon- 
tologists are indifferent to this search. It is 
true that the fossils are scarce and hard to 
find, and do not excite much interest bio- 
logically when found. But surely the prospect 
of discovering the oldest remains of life in 
the Appalachian area should have great ap- 
peal. Nevertheless, to my knowledge, only 
Stose and possibly Butts among recent col- 
lectors have reported findings. Practically 
all the known fossils from the Chilhowee 
group were obtained more than half a cen- 
tury ago by Walcott and his assistants, 
within a space of a few years. Revists to 
Walcott’s old localities by such inexperienced 
collectors as myself have failed to reveal 
more. One wonders if the results might not 
be better if these localities were revisited by 
more experienced: collectors, and if assidu- 
ous search in other areas might not lead to 
the discovery of more localities, more hori- 
zons, and more species than those now 
known. 

The contact between the Shady and the 
Chilhowee is one of the most abrupt in the 
Appalachians. Below are quartzites, then 
some shaly transition beds, then dolomite; 
and this sequence is duplicated in section 
after section. There is an intriguing possi- 
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bility that dolomite and quartzite may in ter- 
grade along the strike, so that the contact 
may not everywhere be of the same age, 
Such relations have been proved by McKee 
in the Cambrian rocks of the Grand Canyon 
region. But for the Chilhowee and Shady 
contact this has never been proved, and 
where detailed mapping has been done all 
evidence is against it. For the present, we 
must reject the suggestion and assume that 
the Chilhowee-Shady contact is a time line, 

What, then, is the history of the Chilhowee 
group? Beginning with the deposition of 
coarse waste of ancient lands, with rare vol- 
‘anic outbursts, we pass upward into shales 
and more cleanly washed sands. At about 
mid-point we begin to find evidence of life 
in the form of worm tubes, and still higher, 
fossils of more diagnostic character. At the 
top, clastic deposition gives place abruptly 
to carbonate deposition. Surely there is little 
that is very extraordinary about this. It can 
be duplicated time and time again in trans- 
gressive fossiliferous rocks higher in the geo- 
logic column. Physical history would seem 
to link the Chilhowee group firmly with the 
Lower Cambrian, as its basal transgressive 
phase, even though a considerable part of its 
deposits are not fossiliferous. 


CATOCTIN GREENSTONE 


But let us see what is beneath the Chil- 
howee group, for perhaps this impression is 
not as secure as it seems at first. 

In places the Chilhowee group lies on the 
eroded surface of ancient plutonic rocks. I 
have seen such relations near Hampton in 
northeastern Tennessee and near Shenan- 
doah in northern Virginia. Similar uncon- 
formable basal relations are reported else- 
where. Here, the. Chilhowee is clearly ap 
initial transgressive deposit. But elsewhere, 
beds intervene between the Chilhowee group 
and the ancient plutonic rocks. 

Throughout wide areas of the Blue Ridge 
of northern Virginia the Chilhowee group 
lies on the Catoctin greenstone, a series of 
basaltic and andesitic lavas many thousands 
of feet thick. Continuing downward, we find 
at the bottom of the Catoctin a thin layer 
of coarse clastics which, like the basal Chil- 
howee in other places, lies on the eroded 
surface of ancient plutonic rocks. 
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What does this mean? Is this the same 
unconformity as that at the base of the Chil- 
howee in other places, and, if the latter is 
the base of the Cambrian, is this likewise 
the base of the Cambrian? Or are there two 
unconformities—one at the base of the Chil- 
howee on plutonic rocks and Catoctin alike, 
and another and much older one at the base 
of the Catoctin? I have expressed a prefer- 
ence for the latter view (King, op. cit., pp. 
527-528). In an area in northern Virginia 
where I studied the relation, the Catoctin 
wedged out below the Chilhowee, so that in 
one place the latter rested on the Catoctin, 
and a few miles away on plutonic rocks. 
This looked as though the Catoctin was 
tilted and truncated by erosion before the 
Chilhowee was laid down over it. Moreover, 
the thinning of the Chilhowee group from 
Tennessee into Virginia suggests that there 
might be a time hiatus between the Catoctin 
and the Chilhowee. 

But geologists who object to this inter- 
pretation have pointed out that the thinning 
of the Catoctin might be due to original 
wedging out of the mass of flows. Also, the 
basal bed of the Chilhowee that crosses the 
truncated edge of the Catoctin is not sand- 
stone or conglomerate but the tuffaceous 
layer already referred to. So the break, if 
any, does not lie between Cambrian-like and 
non-Cambrian-like rocks but within non- 
Cambrian-like rocks. Moreover, Robert 
Bloomer has made elaborate chemical and 
spectrographic determinations on the igneous 
rocks below and above the supposed break, 
and he finds no difference between them. 
Thus, instead of finding a clear-cut physical 
answer to our problem of the base of the 
Cambrian, we find only doubt and confusion. 


OCOEE SERIES 


I can not here do justice to a quite dif- 
ferent and much more complex set of features 
and relations farther southwest in the Appa- 
lachians—those from the Great Smoky 
Mountains southwestward into Georgia. In 
that area there are no volcanic rocks in the 
section, either in the Chilhowee group or in 
the beds beneath. The Chilhowee group is 
flanked on the southeast by high mountains 
made up of a vast pile of poorly washed 
clastic sedimentary rocks, the Ocoee series. 
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I cannot discuss here all the structural com- 
plications—of which there are many—or the 
various conflicting theories that have been 
proposed. I will say briefly that my own 
observations indicate that the Chilhowee 
group lies on the Ocoee series, and that in 
places the Ocoee series, like the volcanic 
rocks of the Catoctin lies unconformably on 
the surface of deeply eroded plutonic rocks. 

Is the Ocoee series, then, simply a greatly 
expanded downward extension of the Cam- 
brian, or is it something distinct? Both Chil- 
howee and Ocoee are clastic sediments, it is 
true, but the two are very different in habit. 
The clastic rocks of the Chilhowee are of the 
family of quartzite and arkose, whereas those 
of the Ocoee are of the family of graywacke. 
Where the contact between them is seen it 
is abrupt, but we have yet to find evidence 
for a genuine unconformity. Unconformity 
or not, there seems to be an abrupt change 
in sedimentation at the contact, but is this 
change sufficient to fix the base of the Cam- 
brian above the Ocoee series? 


BROADER CONSIDERATIONS 


I will close with some broader philosophical 
speculations. Whatever we choose to call 
Cambrian, it is a fact that in both the 
Appalachian and Cordilleran geosynclines 
there are in places below the lowest occur- 
rence of Lower Cambrian fossils vast thick- 
nesses of rocks with no fossils, or with fossils 
of enigmatic character. These rocks are 
mainly sedimentary but partly volcanic. 
They were not materially deformed before 
Paleozoic time and consequently are the ini- 
tial geosynclinal deposits. The Canadian 
geologists tell us that these rocks in the 
Cordilleran geosyncline of British Columbia 

the Belt and Windermere series—are 75,- 
000 feet thick. In the Great Smoky Moun- 
tains of Tennessee observations indicate that 
they are at least 25,000 feet thick, and they 
may well be thicker. 

When were these deposits laid down? I do 
not believe that it was as long ago as Huron- 
ian time. The Huronian rocks are the oldest 
geosynclinal deposits in the Canadian Shield. 
After they accumulated and were deformed 
the shield was permanently consolidated to 
form the nucleus of the continent. The date 
of the end of Huronian time is not entirely 











clear from the radioactive determinations 
that have been made. Inconclusive evidence 
suggests, however, that the interval between 
the end of the Huronian and the time of the 
first fossiliferous Cambrian deposits may well 
have been as long as the whole of Paleozoic 
time. This would provide ample time for 
great thicknesses of sediments older than 
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those containing recognizable Cambrian fos. 
sils to accumulate beyond the edges of the 
Canadian Shield in the primitive Appala- 
chian and Cordilleran geosynclines. Whether 
we should call these deposits Cambrian and 
or Paleozoic, or whether we should begin the 
Cambrian and/or the Paleozoic higher up, | 
will leave to the reader. 


PALEONTOLOGY .—A Cretaceous horseshoe crab from Colorado.' J. B. REEsipp, 
Jr., U. S. Geological Survey, and D. V. Harris, Colorado Agricultural and 


Mechanical College. 


The living horseshoe crabs are known 
along the eastern coast of North America 
from Maine to Honduras and in the coastal 
waters of southeastern Asia. Many organ- 
isms, both terrestrial and aquatic, follow a 
similar pattern of discontinuous distribu- 
tion; such a pattern is commonly associated 
with a long geologic history and a former 
wide and continuous distribution over the 
Northern Hemisphere. Though horseshoe 
crabs are not now living on the coast of 
Europe, fossil species have been described, 
mostly under the generic name Limulus, 
from the Triassic, Jurassic, Cretaceous, and 
middle Tertiary deposits of that continent. 
The American species, usually called Limu- 
lus polyphemus (Linnaeus), is one of the 
most common of the littoral marine inverte- 
brates, so abundant at places that it has 
been gathered for use as fertilizer. It is sur- 
prising, therefore, considering the history of 
the order and the present abundance of the 
American horseshoe crab, to find not a single 
indisputable record of the order from Amer- 
ican Mesozoic and Cenozoic deposits. The 
only suggestion of such an occurrence known 
to the writers is that of Wheatley (1861), 
who wrote of a specimen from the Triassic 
Newark group at Phoenixville, Pa., “‘“Limu- 
lus? Fragment of shield probably Limulus, 
black bituminous shales,” but the record 
seems very dubious. Paleozoic members of 
the order, such as Euproops and Paleolimu- 
lus (Clarke, 1913; Shimer and Shrock, 1944), 
are well known from American formations, 
but, so far as the writers know, the single 
specimen here described is the first unques- 
tionable Mesozoic horseshoe crab from this 
continent. 


Occurrence.—The specimen, a nearly complete 
internal impression of an abdominal carapace 
preserved in a very hard calcareous concretion, 
was found by Mr. Harris on Fossil Ridge, in the 
Loveland quadrangle, in the SW} sec. 11, T. 
6 N., R. 69 W., about 5 miles south of Fort 
Collins, Larimer County, Colo. The horizon of 
the specimen is 60 feet above the base of the 
sandstone member of the Pierre shale that makes 
Fossil Ridge. There is some difference of opinion 
as to the name to be applied to the sandstone 
unit. Five named sandstone members are recog- 
nized in the Pierre shale of northeastern Colo- 
rado (Ball, 1924; Griffitts, 1949), in upward 
order, the Hygiene, Terry, Rocky Ridge, Lari- 
mer, and Richards members. Some of the earlier 
workers thought that the Fossil Ridge locality 
belonged to the Larimer member (Mather et al., 
1928), but later opinion assigns it chiefly to the 
Rocky Ridge member (Griffitts, 1949). Its 
position is about 5,000 feet stratigraphically 
below the top of the Pierre shale and about 
2,000 feet stratigraphically above the base; these 
figures are somewhat uncertain because of the 
difficult conditions of measurement. 

Associated fossils.—Fossil collecting at Fossil 
Ridge dates back to the earliest days of geologic 
investigation in the region, and the fauna re- 
corded there is abundant and varied. Henderson 
(1908, 1920) listed about 50 species, mosily 
mollusks, and Griffitts (1949) has essentially 
repeated his list. Fossil wood in carbonized form 
is common, but repeated search has disclosed 
only the single specimen of horseshoe crab. It is 
notable that the locality yields species that are 
not known elsewhere in the Western Interior 


' Publication authorized. by the Director, U. 8. 
Geological Survey. 
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but are found in the Cretaceous of the Gulf 
Coastal Plain or are represented there by closely 
related species, for example, Ostrea fa'cata Mor- 
ton, Exogyra costata Say, Capulus spangleri 
Henderson, and Anchura haydenit White. It is 
also notable that it is the type locality of a num- 
ber of species, including Serpula markmani 
Henderson, Heteropora dimissa (White), Pinna 
lakesi White, Inoceramus oblongus Meek, An- 
omia raetiformis Meek, Laternula doddsi (Hen- 
derson), Panope berthoudi White, Capulus 
spangleri Henderson, Anchura haydeni White, 
and Volutoderma? clatworthyi Henderson. The 
species of Inoceramus, Baculites, and Acan- 
thoscaphites serve best to tie the occurrence to 
other localities in the Western Interior. The 
horizons in Fossil Ridge are equivalent faunally 
to the Verendrye and the Virgin Creek members 
of the typical Pierre shale and most probably 
to the upper Campanian of the European class- 
ification. 

Taxonomy.—Van der Hoeven (1838) and 
Pocock (1902), among others, have discussed 
the living horseshoe crabs, and the following 
statement has been taken chiefly from their 
work. Linnaeus in 1758 placed under Monoculus 
polyphemus horseshoe crabs from America and 
from eastern Asia, but in 1764 he definitely used 
the name with a descriptien of the American 
form. Gronovius in 1764 proposed to use Xi- 
phosura for Linnaeus’s species, citing it by 
reference and number, though not by name, 
and Briinnich in 1771, Scopoli in 1777, and 
Meuschen in 1778 adopted Xiphosura for the 
genus. Miiller in 1785 ignored Gronovius’ name 
and proposed Limulus for the species gigas, 
including under that name both American and 
Asiatic forms. Fabricius in 1793 restricted Limu- 
lus to the genus typified by the species gigas, 
for which he used, however, the name poly- 
phemus, and proposed the name cyclops for 
another form, :probably including the American 
species. Lamarck in 1801 proposed Polyphemus 
as a generic name for Linnaeus’ species, separat- 
ing the Asiatic species as gigas and naming the 
American species occidentalis. Latreille in 1802 
proposed to use Xiphosura as the name for the 
order containing the horseshoe crabs, retained 
Limulus for the generic name, and distinguished 
under it four species, restricting the name 
polyphemus to the American form. Leach in 
1814 proposed the name Limulus sowerbii for 
the American species, assuming the name poly- 
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phemus to be invalid for it. In 1819 he intro- 
duced the generic name Tachypleus for one of 
the Asiatic species, reserving Limulus for six 
other species, including sowerbii and an ameri- 
canus. Van der Hoeven in 1838 admitted four 
species, one American and three Asiatic, under 
the single generic name Limulus. There seem 
to have been few departures from this practice 
for six decades. Pocock, however, in 1902 
adopted Xiphosura Gronovius as the generic 
name for the American species polyphemus 
Linnaeus; Tachypleus Leach for three Asiatic 
species, gigas Miiller, tridentatus Leach, and a 
new species hoeveni; and proposed the genus 
Carcinoscorpius for the species rotundicauda 
Lamarck. Under these names he placed all the 
previously named living species. Pocock used 
the name Xiphosurae for the order and pro- 
posed the family Xiphosuridae, with the sub- 
family Xiphosurinae for Xiphosura and the 
subfamily Tachypleinae for Tachypleus and 
Carcinoscorpius. Pocock placed “Limulinae’’ 
in parentheses after ‘“Xiphosurinae” and was 
the author of both terms. In 1925 the Inter- 
national Commission on Zoological Nomen- 
clature in Opinion 89 (Stiles, pp. 27-33) rejected 
Gronovius (1764) as a source of systematic 
names, and in 1928 in Opinion 104 (Stiles, 
pp. 25-28) it placed the name Limulus on the 
Official List of genera, with “polephemus Linn., 
1758a”’ (sic), as the type species. In decisions 
announced in June 1950 the Commission for- 
mally declared the work of Meuschen (1778) 
unavailable (Hemming, p. 502) and the generic 
names of Briinnich (1771) available for nomen- 
clature (Hemming, pp. 307-315). This would 
have the effect of reinstating Xiphosura as of 
Briinnich as the authorized generic name for 
the American horseshoe crab, but the Com- 
mission directed the Secretary to prepare a re- 
port, with recommendations, as to “whether 
the name Limulus Miiller, 1785, erroneously 
placed on the ‘Official List of Generic Names 
in Zoology’ by Opinion 104 should be validated 
...or removed from the ‘Official List.’”’ No 
evaluation has been made of Scopoli’s use in 
1777 of Xiphosura, and at this date (January 
1952) the matter is still under discussion. Most 
zoologists before and since Pocock’s contribu- 
tion have used Limulidae for the family and 
Limulus for the American species (e.g., Parker 
and Haswell, 1949), and paleontologists have 
used Limulus almost exclusively for the Meso- 
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zoic and Tertiary species (e.g., Zittel, 1885; 
Clarke, 1913; Shimer and Shrock, 1944). The 
writers have somewhat reluctantly used Limulus 
rather than Xiphosura. 

Most of the features necessary for generic 
assignment—the character of the appendages 
of the cephalothorax (prosoma) and of the 
abdomen (opisthosoma), the form of the mov- 
able spines along the side of the abdomen, the 
form of the cross section of the telson—are 
missing in the fossil specimen here described. 
The proportions of the abdomen may be ob- 
served, however, and are believed to permit 
distinction between the subfamilies recognized 
by Pocock. 

Pocock (1902, p. 260) cites for his subfamily 
Xiphosurinae (= Limulinae} the following 
characters of the abdomen (opisthosoma) : 


Opisthosoma more vaulted, not so markedly 
hexagonal, owing to lesser prominence of the lat- 
eral angle, which lies well in advance of the middle 
of the lateral border, making the spiniferous edge 
much longer than the part of the border that has 
no movable spines; the latter abruptly bent down- 
wards in the posterior two thirds of its length, the 
spike that it bears lying in front of its middle and 
much nearer to the ‘waist’ than to the spike pre- 
ceding the first movable spine; posterior prolonga- 
tion of opisthosoma more prominent, the inner 
edge straight and cutting the outer at an acute 
angle... . 

Lateral movable spines of opisthosoma alike in 
both sexes, becoming progressively shorter from 
before backwards, and gradually tapering from 
base to apex. 


Pocock distinguishes for his subfamily Tachy- 
pleinae the following characters of the abdomen 
(opisthosoma) : 


Opisthosoma less vaulted, more markedly hexag- 
onal owing to the greater prominence of the lat- 
eral angle which lies near the middle of the lateral 
border, making its spiniferous and non-spiniferous 
parts subequal; the latter not so abruptly bent 
downwards posteriorly, the area behind its spike, 
which lies, if anything, farther from the waist 
than from the lateral angle, subparallel to the area 
in front of it; posterior prolongations of opistho- 
soma less prominent, their inner edge convex and 
cutting the outer at a right angle in the adult... . 

Lateral movable spines on opisthosoma in female 
short, abruptly narrowed and pointed at apex, 
not evenly tapering to a point. 


It appears to the writers that the present 
specimen agrees much more with the characters 
of the Limulinae than with those of the Tachy- 
pleinae, and that no characters present would 
















separate it from Limulus, the sole member of 
the subfamily Limulinae. It is therefore referred 
to that genus and for convenience of reference 
is given a specific name. 


Order XIPHOSURA Latreille 
Family Limu ipa Zittel 
Subfamily LimutinaE Pocock 
Genus Limulus Miiller 
Limulus coffini Reeside and Harris, n. sp 
Figs. 1-3 

This species is represented by the internal 
impression of the abdominal carapace. No trace 
of the movable lateral spines or of the telson 
remains. It is 83 mm long over-all, 88 mm wide, 
and 30 mm high. The outline is an inverted 
triangle with the apex truncated and in no way 
suggests the hexagonal outline of the abdomen 
of the Tachypleinae. It is relatively high 
(vaulted), with a sharp median longitudinal 
ridge. The ridge is 60 mm long, and a blunt spine 
is indicated at the front end and another 32 mm 
behind it; there may have been a third at the 
posterior end, but, if so, it is not clearly shown. 
Anteriorly in a sharp depression on each side 
of the median ridge and trending toward the 
ridge from front to back, is a line of six pits, 
representing inward projections of the cara- 
pace, that mark off the six segments included 
in the mesosomal part of the abdomen. The 
anterior part of the flanks of the abdominal 
carapace are evenly rounded; the posterior part 
is nearly flat and bears a strong muscle scar, 
presumably for attachment of the muscles of 
the telson. Each of the posterior lateral margins 
bears six subequal indentations that mark the 
sites of the movable spines. The anterior lateral 
margins are much shorter than the posterior 
lateral margins, and on the left side the impres- 
sion suggests that they were bent down. The 
posterior prolongations are prominent, with 
the inner edge straight and meeting the outer 
edge in an acute angle. 

The general character of the abdominal cara- 
pace indicated by the specimen is much like 
that of L. polyphemus (Linnaeus). It would 
seem to differ in the more slender spikes sepa- 
rating the indentations of the posterior lateral 
margins and in the somewhat shorter posterior 
prolongations. 

The specific name is for Prof. R. G. Coffin, 
Colorado Agricultural and Mechanical College, 
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Fort Collins, Colo., an assiduous student of the 
geology of northeastern Colorado. The type 
specimen is deposited in the U. S. National 
Museum. 
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BOTANY.—New mosses from southern Brazil. Epwin B. Bartram, Bushkill, Pa. 


At intervals during the past 15 years I 
have been receiving carefully selected and 
beautifully prepared specimens of mosses 
from Sefior Aloysio Sehnem, Colegio 8. 
Inacio, Sao Salvador, collected in various 
parts of the Brazilian states of Santa Cata- 
rina and Rio Grande do Sul. These have 
been nicely supplemented by less extensive 
collection made by Sefior P. Raulino Reitz, 
Herbario Barbosa Rodrigues, Itajai, from 
the same general area. The total number of 
species represented is well over 250 distrib- 
uted in about 120 genera. Preparatory to 
publishing a complete list of the collections 
from this interesting temperate region, it 
seems advisable to describe the following 18 
new species that appear in the series. The 
types of the new species are in the author’s 
herbarium. 


FISSIDENTACEAE 


Fissidens (Heterocaulon) sehnemii Bartr., 


sp. nov. 


Dioicus; pusillus, dense caespitosus, viridibus. 


Caulis erectus, simplex, fertilis brevissimus, 
sterilis usque ad 3 mm altus; folia plantae sterilis 
ad 14 juga, late patentia, infima minuta, supe- 
riora sensim majora, late ovata, acuta, usque ad 
0.4 mm longa/et 0.15 mm lata, integra, lamina 
vera tantum limbata, prope apicem folii pro- 
ducta, lamina dorsalis longe ultra basin folii 
enata, basi attenuata; costa infra apicem folii 
evanida; cellulae ovali-hexagonae, laevissimae, 
diam. circa 104. Folia plantae fertilis circa 3 
juga, comalia multo majora, e basi ovata longe 
acuminata; seta 3-3.5 mm longa, rubra; theca 
erecta, oblongo-cylindrica; operculum oblique 
conico-rostratum; dentes peristomii ad 200 4 
longi, filiformiter acuminati, superne irregulari- 
ter fissi. 

Rio Grande do Sul: Estacio Sao Salvador, in 
terram, alt. 600 m, A. Sehnem no. 2041. 

Near F. antennidens C. M. as far as one can 
judge from the description but distinct in the 
leaf structure, which shows the vaginant lamina 
produced nearly to the apex of the leaf 
and indistinctly bordered only in the comal 
leaves. 
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DiIcRANACEAE 


Campylopus (Eucampylopus) sehnemii 
Bartr., sp. nov. 
Dicicus; robustiusculus, lutescenti-viridis, 
Caulis erectus, ad 5 cm altus, ubique fus- 
dense foliosus. Folia  sicca 
humida _ erecto-patentia, 


co-tomentosus, 
flexuosulo-adpressa, 


subequalia, 6-6.5 mm longa, e basi oblonga subu- 
Jato-acuminata, supra medium serrulata; costa 
inferne 0.6 mm lata, cellulis ventralibus laxis, 
dorsalibus stereideis; cellulis laminalibus minu- 
tis, rhnombeis, basilaribus internis laxe oblongis, 
parietibus tenuissimis, alaribus haud in ventrem 


dispositis, internis fuscis, externis hyalinis. 
Seta circa 8 mm alta, flexuoso-arcuata; theca 
oblongo-cylindracea, symmetrica; calyptra_ ig- 
nota. 

Rio Grande do Sul: Campestre Montenegro, 
super rupes ad rivum in sole, alt. 400 m, A. 
Sehnem no. 2310. 

A species resembling C. concolor (Hook.) 
Brid. to some extent but with shorter leaves, 
which are appressed when dry and with differ- 
ent alar cells. In C. sehnemii the alar group is 
poorly defined, brownish within and bordered 
on the margins with several rows of narrow 
colorless cells so as to appear intramarginal. 


POTTIACEAE 
Rhamphidium ovale Bartr., sp. nov. 


Dioicum; flos masculus terminalis, gemmi- 
formis. Caulis ad 2 em altus, gracilis, simplex 
vel parce ramosus. Folia remota, e basi vagi- 
nante subulato-lanceolata, abrupte squarroso- 
patentia, 2-2.5 mm longa, apice rotundato- 
obtusa; margines superiores anguste recurvati, 
indistincte denticulati; costa fusca, percurrens; 
cellulae superiores subquadratae, inferiores 
sensim anguste rectangulares, pellucidae. Seta 
circa 12 mm longa, rubella; theca suberecta, 
elliptica, deoperculata 1.5 mm longa; operculum 
oblique tenuiter rostratum, aequilongum; dentes 
peristomii rubri, ad 350 u longi, supra filiformes, 
dense papillosi, linea media hic illic anguste fissi. 

Rio Grande do Sul: Linha Campestre, Monte- 
negro, in declivio argiloso rivi, alt. 450 m, A. 
Sehnem no. 4999. 

Sharply distinct from R. dicranoides (C, M.) 
Bartr. of tropical North America in the ovoid 
capsules, longer stems and the leaves more 
abruptly contracted at the shoulders from a 
longer, tightly clasping base. 


BARTRAM: NEW MOSSES FROM BRAZIL 


Tortella grossiretis Bartr., sp. nov. 

Tenella, caespitosa, caespitibus sat densis, 
viridibus. Caulis usque ad 1 cm altus, dense 
foliosus, simplex. Folia sicca circinato-incurva, 
humida erecto-patentia, 4-5 mm longa, cari- 
nato-concava, e basi oblonga sensim longe et 
anguste linearia, subulato-acuminata; margini- 
bus erectis, papiloso-crenulatis; costa breviter 
excurrente; cellulis subrotundis, grosse papillo- 
sis, diam. circa 15 yu, basilaribus hyalinis, rec- 
tangularibus, in parte infima laminae limbum 
angustissimum efformantibus. Caetera ignota. 

Rio Grande do Sul: Linha 8. Pedro, ad rupem 
humidam, alt. 450 m, A. Sehnem no. 405. 

The relatively large, very coarsely papillose, 
lamina cells will separate this species from any 
other member of the genus with which I am 
familiar. The border of narrow hyaline cells in 
the upper part of the leaf base is not conspicuous 
but the structure is typical of the genus. 


Leptodontium fuscescens Bartr., sp. nov. 
Dioicum; sat robustum, caespitosum, caespiti- 
bus densis, fuscescenti-viridibus. Caulis ad- 
scendens, usque ad 4 cm longus, simplex vel 
furcatus. Folia sicea flexuoso-adpressa, humida 
e basi erecta patentia, carinato-concava, 4-5 mm 
longa, e basi oblonga lanceolata, sensim tenuiter 
acuminata; marginibus longe ultra medium 
folii revolutis, superne grosse et irregulariter 
serratis; costa infra apicem folii evanida; cellu- 
lis laminalibus densis, subquadratis, obscuris, 
haud incrassatis, diam. circa 10 y, dense pa- 
pillosis, basilaribus anguste rectangularibus, 
parietibus firmis, pellucidis. Caetera ignota. 
Rio Grande do Sul: Linha 8. Pedro, Monte- 
negro, in humo ad viam, alt. 500 m, A. Sehnem 
no. 415, type. Pinhal. Montenegro, super rupes 
in sole, alt. 450 m, A. Sehnem no. 2903. 
The more slenderly acuminate leaves with 
narrower, firmer basal cells will distinguish this 
species from L. brasiliense Mitt. It seems to be 
more closely allied to L. subgracile Ren. & Card. 
but differs in the more slenderly acuminate 
leaves with the lamina cells dense and obscure 
and not at all incrassate. 


Barbula (Helicopogon) riograndensis 
Bartr., sp. nov. 

Dioica; caespitosa, caespitibus densis, fusce- 
scenti-viridibus, opacis. Caulis erectus, ad 2 em 
longus, dichotome ramosus, dense foliosus. 
Folia sicca spiraliter imbricata, humida late 
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patentia, cirea 2.5 mm longa, oblongo-lingulata, 
obtusiuscula, mucronata; marginibus fere ad 
apicem late revolutis, integris; cellulis laminali- 
bus minutis, diam. circa 10y, obscuris, dense 
papillosis, basilaribus internis breviter rectangu- 
laribus, pellucidis, externis subquadratis; costa 
in mucronem luteum valde denticulatam ex- 
currente, dorso superne scabro. 

Rio Grande do Sul: Quilombo, super rupes, 
alt. 30 m, A. Sehnem no. 195, type. Pinheiral, 
Santa Cruz d. Sul, super rupes, alt. 100 m, A. 
Sehnem no. 2409. 

Suggestive of a small Tortula in many ways 
but the costa in cross section showing both 
dorsal and ventral stereid bands is decisive. 
The short, yellowish, strongly toothed mucro 
will distinguish this species from any of the 
relatively few Barbula species known from 
Brazil. 

BRYACEAE 
Epipterygium brasiliense Bartr., sp. nov. 


E. immarginato Mitt. staturaque 
simile, sed folis angustioribus, oblongis. 

Rio Grande do Sul: Pinheiral, Santa Cruz, 
ad terram rivulik alt. 100 m., A. Sehnem no. 
2350. 

The distinctions between this species and 
E. immarginatum Mitt. of Central America 
are not impressive, but the gap in distribution 
is so wide that I hesitate to combine them. In 
E. brasiliense the leaves are oblong, about 3 mm 
long, and 1.1 mm wide, while in FE. immargi- 
natum the leaves are ovate, about 2.5 mm long, 
and 1.5 mm wide. The only other species re- 
corded from Brazil is EF. Puiggarit (Geh. & 
Hpe.) Broth., a smaller plant with the lateral 
of leaves little differentiated from the 


habitu 


rows 
dorsal rows. 


Bryum (Cladodium) riograndense Bartr., sp. nov. 


Dioicum; tenellum, caespitosum, caespitibus 
sat densis, fuscescenti-viridibus. Caulis 8-10 mm 
altus, inferne fusco-radiculosus, innovationibus 
pluribus. Folia sicca arcte contorta, humida 
late patentia, 1-1.5 mm longa, late ovata, ob- 
tusa; marginibus inferne leniter revolutis, 
superne denticulatis, limbata, limbo e seriebus 
cellularum 3-4 formato; costa infra apicem folii 
evanida; cellulis teneris, late rhomboideis, circa 
30u longis. Seta 8-9 mm longa; theca hori- 
zontalis, pyriformis, cum collo 2 mm. longa; 
dentes peristomii c. 375y longi, lutei, endosto- 
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mum liberum, pallidum, processus arinati, 
perforati, cilia bina, nodosa, haud append icu- 
lata; operculum conicum, obtusum. 

Rio Grande do Sul: Santa Cruz, ad rupes in 
rivo, alt. 80 m, A. Sehnem no. 2347. Estacao 
Sao Salvador Montenegro, ad rupes rivuli, «lt, 
400 m, A. Sehnem no. 2788, type. 

A neat, attractive little species evidently near 
B. maynense Spr. but distinct in the more 
broadly ovate obtuse leaves. 


Bryum (Eubryum) riparioides Bartr., sp. nov. 


Dioicum; caespitosum, caespitibus densis, 
sorde viridibus. Caulis 6-8 mm altus, inferne 
denudatus, innovationibus 5-6 mm 
Folia conferta, sicca laxe imbricata, humida 
patentia, 2-2.3 mm longa, oblongo-lanceolata, 
concava, elimbata; marginibus supra medium 
folii anguste revolutis, superne minute denticu- 
latis; costa crassa, in apicem folii evanida; 
cellulis ovali-hexagonis, parietibus firmis, in- 
fimis subquadratis. Seta 2-2.5 em longa, rubra; 
theca pendula, anguste pyriformis, cum collo 
3 mm longa; dentes peristomii lutei, endosto- 
mium hyalinum, corona basilaris longe ultra 
medium dentium produeta, cilia appendiculata. 

Rio Grande do Sul: Vila Oliva, 8. Frane. d. 
Paula, alt. 600 m, A. Sehnem no. 2739, super 
rupem ad rivum. 

A species suggestive of B. pseudotriquetrum 


longis. 


(Hedw.) Sechwaegr. in some ways but quite 
distinct in the unbordered leaves. 


Rhodobryum majus Bartr., sp. nov. 


Habitu R. glazioviano sed robustius, olivaceo- 
viride vel fuscescens. Folia majora, ad 15 mm 
longa, 6 mm lata, obovata, breviter acuminata, 
limbata, limbo valido, superne e 3-4 seriebus 
cellularum composito, spinoso-serrato; cellulis 
superioribus ad 125, longis. Fructus ignotus. 

Rio Grande do Sul: Serra de Rocinha, Bom- 
jesus, in humo in silva, alt. 1,000 m, A. Sehnem 
no. 4787. 

A more robust plant than R. glaztovianum 
Hpe. with larger leaves spinose-serrate on the 
upper margins and with much larger upper leaf 
cells. The lack of reddish color is also note- 
worthy. 

ORTHOTRICHACEAE 
Orthotrichum (Speciosa) sehnemii Bartr., sp. nov. 


Antoicum; pusillum, caespitosum, caespitibus 
densis, pallide viridibus, intus fuscescentibus. 
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Caulis 5-6 mm. altus, dense foliosus, ramosus. 
Folia sicca laxe adpressa, leniter contorta, hu- 
mida late patentia, 2 mm longa, oblongo-ovata, 
earinato-concava, acuta; marginibus anguste 
recurvis, integris; costa infra summum apicem 
evanida; cellulis superioribus rotundatis, in- 
erassatis, papillosis, inferioribus internis brevi- 
ter rectangularibus. Theca breviter emersa, 
oblonga, 2 mm longa, stomatibus superficialis, 
sicca profunde 8-plicata; exostomii dentes sicca 
reflexi, per paria connati, pallidi, dense minu- 
tissime papillosi, processus 8, breviores, laevis- 
simi; spori 12-l5y, laeves; calyptra pilosa. 

Rio Grande do Sul: Arroio Kruse, in arbore, 
alt. 10 m, A. Sehnem no. 184. 

Possibly near O. parvum Herz. of Bolivia, 
from which it differs in the strongly ribbed 
capsule, narrower and shorter segments of the 
endostome, and shorter-pointed leaves. 


Macromitrium nematosum Bartr., sp. nov. 


Caespitosum, caespitibus viridibus, intus 
atro-fuscescentibus. Caulis repens, ramis erectis, 
ad 1.5 em longis, dense foliosis. Folia ramea 
sicca arcte crispata, humida’ late patentia, c. 
3 mm longa, filis articulatis fuscis, numerosis 
ornata, oblongo-lanceolata, breviter acuminata 
vel acuta; marginibus valde undulatis, superne 
irregulariter dentatis; costa infra summum 
apicem folii evanida; cellulis laminalibus ro- 
tundato-hexagonis, haud incrassatis, diam. c. 
10u, basilaribus anguste rectangularibus, parieti- 
bus firmis, laevissimis. Caetera ignota. 

Rio Grande do Sul: Estacio Saéo Salvador, ad 
arborem in silva, alt. 600 m, A. Sehnem no. 
2774. 

Unfortunately this collection lacks fruit, so 
that the species cannot be accurately located, 
but the numerous brownish septate filaments 
up to 0.35 mm long, confined principally to the 
ventral faces of the leaves, is a curious feature 
without parallel in the genus as far as my 
experience goes. 


Macromitrium (Leiostoma) perfragile 
Bartr., sp. nov. 

Caespitosum, caespitibus viridibus, intus 
fuscescentibus. Caulis elongatus, repens, ramis 
erectis, ad 1.5 em. longis. Folia ramea sicca 
crispatula, humida patula, anguste lanceolata, 
3-3.5 mm. longa, longe subulato-acuminata, 
apice in cuspidem viridem, fragillimam sensim 
constricta; marginibus superne minute eroso- 
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denticulatis; costa in acumen evanida; cellulis 
minutis, diam. 6-8 y, rotundatis, mamillosis, 
basilaribus linearibus, incrassatis, laevissimis. 
Caetera ignota. 

Rio Grande do Sul: Fazenda S. Borja, 8. 
Leopoldo, in arbore, alt. 50 m, A. Sehnem no. 
427. Rio dos Sinos, 8. Leopoldo, alt. 10 m, A. 
Sehnem no. 432. Aparados, Bom Jestis, in ar- 
bore, alt. 100 m, A. Sehnem no. 576. Campestre 
Montenegro, in arbore, at. 450 m, A. Sehnem 
no. 2175. Vila Oliva, 8. France. d. Paul, in arbore, 
alt. 750 m, A. Sehnem no. 2630, type 9. 

Possibly near M. fragilicuspis Card. of Mexico 
and Guatemala but distinct in the mamillose 
lamina cells not in vertical rows and the smooth 
basal cells. 


NECKERACEAE 
Pinnatella brasiliensis Bartr., sp. nov. 

Gracilescens, lutescenti-viridis, opaca. Caulis 
primarius elongatis, lignosus. Caules secundarii 
numerosi, lignosi, ad 4 em longi, stipitati, su- 
perne bipinnatim ramosi, stipite ad 2 cm 
longo, foliis pallidis, obovatis, breviter acumi- 
natis, plerumque destructis instructo; ramis 
densis late patentibus, sicca apice valde de- 
curvis. Folia caulina late ovata, breviter acu- 
minata, 2 mm longa, 1.2 mm lata; marginibus 
fere ad basin irregulariter serrulatis; costa 
crassa, longe ultra medium folii evanida; cellulis 
superioribus rotundato-hexagonis, diam. 10- 
15y, laevissimis, infimis linearibus, parietibus 
pellucidis. Folia ramea et ramulina multo mi- 
nora, 0.5-0.6 mm longa, orbiculari-ovata, cellu- 
lis superioribus incrassatis, vix unipapillosis. 
Catera ignota. 

Rio Grande do Sul: Estac&éio Sao Salvador, ad 
arborem in silva, alt. 600 m, A. Sehnem no. 
2772. 

When dry the slender branches of the fronds 
are contracted and strongly decurved at the tips. 
When moist and relaxed the branches form a 
dense ovate frond with the pinnae decreasing 
in length upward. Filiform microphyllous 
branchlets are produced sparingly in some of 
the fronds. 


HOoOKERIACEAE 
Hookeriopsis armata Bartr., sp. nov. 


Synoica; caespites decumbentes, purpur- 


ascentes. Caulis repens, parce ramosus, obtusis, 
complanatus, c. 4 mm latus. Folia conferta, late 
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patentia, 2 mm longa, oblongo-ovata, breviter 
acuminata, humida leniter undulata; marginibus 
planis, superne argute serratis; costis binis, 
supra medium folii evanidis; cellulae superiores 
anguste rhomboideae, margines versus angus- 
tiores, basilares anguste lineares. Folia peri- 
chaetialia minora; seta 10-12 mm lenga, rubella, 
apice arcuato; theca nutans, oblongo-cylindrica, 
deoperculata 1 mm longa; calyptra pallida, 
parce pilosa. 

Santa Catarina: Armacaio do Sul, Ilha de 
Santa Catarina, ad lignum putridum in silva, 
alt. 150 m, A. Sehnem no. 3190. Morro do 
Antao, Ilha de Santa Catarina, ad lignum pu- 
tridum in silva, alt. 250 m, A. Sehnem no. 
3198, type. 

The short-pointed leaves~ coarsely serrate 
above seem to clearly distinguish this species 
from either H. rubens (C. M.) Broth. or H. 
lonchopelma (C. M.) Broth., which, to judge 
from the descriptions, are its natural allies. 


SEMATOPHYLLACEAE 
Sematophyllum reitzii Bartr., sp. nov. 


Autoicum; caespites decumbentes, densi, 
fuscescenti-virides, nitidi. Caulis repens, irregu- 
lariter ramosus, ramis ad 2 cm longis, parce 
ramulosis, saepe cuspidatis. Folia ramea erecto- 
patentia, conferta, laxe imbricata, oblongo- 
ovata, breviter acuminata, concava, integra, 
ecostata, 2 mm longa, 0.8 mm lata; margines 
erecti; cellulae superiores anguste rhomboideae, 
inferiores lineares, alares numerosae, auricu- 
latae, fuscescentes, infimae oblongae vesicu- 
losae, supra subquadratae. Seta rubra, c. 15 
mm. longa; theca oblonga, horizontalis, de- 
operculata 1.5 mm. longa. 

Santa Catarina: Campo dos Padres, alt., 
1,900 m, P. Raulino Reitz no. 2.644. 

A well-marked species in the sharply defined 
auriculate group of alar cells, which are trans- 
versely divided so that the lower cells in the 
group are oblong and the cells above sub- 
quadrate. 
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Sematophyllum riparioides Bartr., sp. nov. 


Autoicum; caespites laxi, laete virides.Caulis 
repens, parce ramosus. Folia ramea sicca et 
humida late patentia, oblonga, concava, eco- 
stata, breviter et late acuta, integra, 2.5 mm 
longa, 0.7-0.8 mm lata; margines erecti; cellulae 
superiores lineari-rhomboideae, dense chloro- 
phyllosae, inferiores lineares, alares vix vesicu- 
losae, rectangulares, male definitae. Seta rubra, 
10-12 mm longa; theca oblonga, horizontalis, 
deoperculata 1.5 mm longa. 

Rio Grande do Sul: S. Francisco de Paula, 
in terra juxta rivulum, alt. 900 m, A. Sehnem 
no. 4635. 

The numerous transversely divided alar cells 
suggest some affinity with S. reitzit but the 
distinctions are sharply marked. Here the 
shorter pointed leaves are laxly spreading when 
dry and the alar group neither inflated nor con- 
spicuous and not at all auriculate. 


Acroporium sehnemii Bartr., sp. nov. 


Autoicum; caespitosum, caespitibus densis, 
lutescenti-viridibus. Caulis dense ramosus. Folia 
patentia, 2-2.5 mm longa, e basi oblonga sen- 
sim lanceolato-subulata, ecostata; marginibus 
integris vel superne minutissime denticulatis; 
cellulis angustissime linearibus, laevissimis, 
alaribus magnis, oblongis, vesiculosis, fuscis. 
Folia perichaetialia suberecta, in acumen in- 
tegrum sensim angustata; seta 5-8 mm longa, 
rubra, ubique laevissima; theca e collo brevi, 
elliptica, erecta, vix 1.5 mm longa. 

Rio Grande do Sul: Campestre Montenegro, 
in ramulis arboris viridis ad rivum, A. Sehnem 
no. 2266, type. Feitoria, alt. 30 m, A. Sehnem 
no. 106. Santa Catarina: Mata Hoffmann, 
epifita da mata, alt. 50 m, P. Raulino Reitz 
no. 3.149. 

Sharply distinct from the widely distributed 
A. pungens (Hedw.) Broth. in the autoicous 
influorescence, the narrower leaves, and shorter, 
entirely smooth setae. 
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ZOOLOGY .—New western Atlantic records of octocorals (Coelenterata: Anthozoa), 
with descriptions of three new species.' FREDERICK M. Bayer, U. 8. National 


Museum. 


During the course of preparing a résumé 
of the octocoral fauna of the Gulf of Mexico 
for the symposium being assembled by Dr. 
Paul S. Galtsoff, a number of new western 
Atlantic records of these animals came to 
light. They materially increase our knowl- 
edge of the Gulf octocoral fauna, and also 
provide more material for determining the 
origin and relationships of the Gulf fauna. 
These records, which include stations out- 
side of the Gulf proper as well as within it, 
are presented in the following list. The bulk 
of the collection was made by the U.S. Fish 
Commission steamer Albatross, but substan- 
tial parts were also contributed by the 
steamers Pelican and Fish Hawk, and by the 
Gulf Expedition of the University of Miami. 

Data for the Albatross stations cited be- 
Jow are given in a station-list on page 188. 
All data for other vessels and collectors are 
in the text. 


Order TELESTACEA 
Family TELESTIDAE 
Telesto favula Deichmann, 1936 


South of Mobile, Ala., from Albatross stations 

2387, 2388, 2389, 2390. 
Telesto sanguinea Deichmann, 1936 

Off Palm Beach, Fla., 20-30 fathoms, April 
1950: m/v Triton, Thompson and McGinty. 
{Previous northernmost record: Carysfort Reef, 
off Key Largo.) 

Off Fort Walton, Fla., 13-14 fathoms, June 
3-4, 1947: Frank Lyman. 

ESE. cf Destin, Fla., 13-14 fathoms, July 
29-30, 1948: L. A. Burry and Frank Lyman. 

South of Cape St. George, Fla., Albatross 
station 2405. 

South of Cape San 
station 2370. 

South of Mobile, Ala., Albatross station 2387. 
(Previous northernmost record within the Gulf: 
west of the Dry Tortugas.) 


Blas, Fla., Albatross 


Order ALCYONACEA 
Family ALCYONIIDAE 


Nidalia occidentalis Gray, 1835 


63 miles ESE. of Charleston, 8S. C., Pelican 


station 195-7: 31° 50.5’ N., 79° 26.5’ W., 45 
fathoms, March 13, 1940. 

Off Palm Beach, Fla., 20-40 fathoms, Febru- 
ary and April 1950: m/v Triton, Thompson and 
McGinty. 


Family NEPHTHYIDAE 


Eunephthya nigra (Pourtalés, 1868) 


Off Brunswick, Ga., to off Fernandina, Fla,,. 
from Albatross stations 2415, 2416, 2667, 2668, 
2669. (Not previously recorded north of the 
Florida Keys.) 

Off Daytona, Fla., Albatross station 2661. 


Neospongodes portoricensis (Hargitt, 1901) 

Off Havana, Cuba, from Albatross stations 
2156, 2160, 2168, 2323, 2333. (Previously re- 
corded only in the West Indies, from Puerto 
Rico southward and eastward.) 

Order GORGONACEA 
Suborder ScLERAXONIA 
Family BRIAREIDAE 
Diodogorgia nodulifera (Hargitt, 1901) 

Off Palm Beach, Fla., 20-60 fathoms, Janu- 
ary-April 1950: m/v Triton, Thompson and 
McGinty. 

Iciligorgia schrammi Duchassaing, 1870 

Off Palm Beach, Fla., 20-40 fathoms, March, 
April, and July 1950: m/v Triton, Thompson 
and McGinty. 

Triumph Reef, off Elliott Key, Fla., 20-25 
fathoms, November 28, 1949: University of 
Miami Marine Laboratory Megalopa, 
F. M. Bayer. 

Off Havana, Cuba, from Albatross stations 
2157, 2166, 2324, 2334. 


Suborder HoLaxonia 


m/v 


Family ACANTHOGORGIIDAE 
Acanthogorgia aspera Pourtalés, 1867 
Off Fernandina, Fla., Albatross station 2415. 
(Not previously recorded north of Havana.) 
Family MuRIcEIDAE 
Bebryce cinerea Deichmann, 1936 
Off Cat Cay, Bahamas, 100-150 fathoms, 


1 Published by permission of the Secretary of 
the Smithsonian Institution. Contribution no. 69 
from the Marine Laboratory, University of Miami. 
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June 1947: Mr. and Mrs. John Wentworth. (Not 
previously recorded north of the Virgin Islands.) 
Off Havana, Cuba, Albatross station 2327. 


Bebryce grandis Deichmann, 1936 


35 miles east of Pass A Loutre, La., Pelican sta- 
tion 12: 29° 11’ N., 88° 17.5’ W., 94.5 fath- 
oms, February 5, 1938. 

Arrowsmith Bank, south of Cozumel Island, 
east coast of Yucatan, Albatross station 2354. 
(Previously recorded from Montserrat and the 
Barbados.) 


Muricea laxa Verrill, 1864 


Off Havana, Cuba, Albatross station 2326. 

Off Anclote Keys, Fla., Fish Hawk station 
7806: Anclote Light E. 1/8-8., 14 miles, 8.5 
fathoms, January 11, 1913. 

SW. of Cedar Keys, Fla., 28° 42’ N., 83° 30’ W., 
10 fathoms, 1887: Lt. J. F. Moser. 

SE. of Jamaica, Albatross station 2138: 17° 
44’ 05” N., 75° 39 00” W., 23 fathoms, February 
29, 1884. (Heretofore recorded from ‘‘Florida,”’ 
the Barbados, and as M. pendula Riess not 
Verrill, from Arrowsmith Bank, Yucatan.) 


Muricea pendula Verrill, 1868 


8 miles W. by N. of Laguna Beach, Fla., 30° 
16’ N., 86° 04’ W., 10 fathoms, October 24, 1948: 
University of Miami Marine Laboratory Gulf 
Explorations, J. Q. Tierney. 

South of Marsh Island, La., Oregon station 
295: 28° 41’ N., 91° 49’ W., 17.5 fathoms, April 4, 
1951. 

(Previously recorded only from the type lo- 
cality: Charleston, 8S. C. The record given by 
Riess does not deal with this species but with 
M. lazxa Verrill, vide supra.) 


Placogorgia mirabilis Deichmann, 1936 


Arrowsmith Bank, south of Cozumel Island, 
east coast of Yucatdn, Albatross station 2354. 
(Previously known only from the type locality: 
Dry Tortugas, Florida.) 

Scleracis guadalupensis (Duchassaing and 

Michelotti, 1860) 

Off Palm Beach, Fla., 10?-40 fathoms, May, 
August 1950: m/v Tiiton, Thompson and Mce- 
Ginty (2 lots). (Not previously recorded north 
of the Florida keys.) 

SSE. of Mobile, Ala., Pelican station 136-5, 
between 29° 38’ N., 87° 39’ W. and 29° 30’ N., 
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87° 32.5’ W., 21-45 fathoms, March 1, 1939, 
(Previous northernmost record in the Gulf: 
NW. of Dry Tortugas.) 


Swiftia casta (Verrill, 1883) 


SSW. of Marsh Island, La., Pelican station 
94-1: 28° 27’ N., 92° 14’ W., 29 fathoms, No- 
vember 13, 1938. (Not previously recorded from 
the northern Gulf.) 


Swiftia exserta (Ellis and Solander, 1786) 


Off Fernandina, Fla., Albatross station 2666. 

Off Palm Beach, Fla., 30-40 fathoms, August 
1950: m/v Triton, Thompson and McGinty. 

Off Triumph Reef, Elliott Key, Fla., 20-25 
fathoms, November 28, 1949: University of 
Miami Marine Laboratory m/v Megalopa, 
F. M. Bayer. 

Tongue of the Ocean, off Green Cay, Bahamas, 
Albatross station 2651. 

SSE. of Mobile, Ala., Pelican station 136-4: 
29° 38’ N., 87° 39’ W., 21 fathoms, March 1, 
1939. (Not previously recorded from the north- 
ern Gulf.) 


Swiftia koreni (Wright and Studer, 1889) 


Off Fernandina, Fla., Albatross station 2415. 
(Apparently not before recorded so far north 
in the western Atlantic.) 


Thesea plana Deichmann, 1936 


8 miles W. by N. of Laguna Beach, Fla., 30° 
16’ N., 86° 04’ W., 10 fathoms, October 24, 
1948: University of Miami Marine Laboratory 
Gulf Explorations, J. Q. Tierney. 

South of Galveston Tex., Oregon station 537: 
28° 06.2’ N., 99° 44.6’ W. 30 fathoms, April 15, 
1952. 


Family PLEXAURIDAE 


Eunicea succinea (Pallas, 1766) 


Off NW. end of St. Martins Reef, Florida 
Banks (south of Cedar Keys), 28° 50’ N., 83° W, 
1887: Lt. J. F. Moser. 


Plexaura dubia Kélliker, 1864 


14 miles west of Cape Romano (Florida) 
whistle buoy 16, 25° 40’ N., 81° 55’ W., 73 fath- 
oms, September 28, 1948: University of Miami 
Marine Laboratory Gulf Explorations, J. Q. 
Tierney. 
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Plexaura porosa (P. L. S. Miller, 1775) 

10 miles NW. by N. of New Pass (Florida) 
buoy, 27° 25’ N., 82° 45’ W., 5.5 fathoms, Sep- 
tember 24, 1948: University of Miami Marine 
Laboratory Gulf Explorations, J. Q. Tierney. 


Plexaurella kunzei Kiikenthal, 1924 


14 miles west of Cape Romano (Florida) 
whistle buoy 16, 25° 40’ N., 81° 55’ W., 73 
fathoms, September 28, 1948: University of 
Miami Marine Laboratory Gulf Explorations, 
J.Q. Tierney. 

Family GORGONIIDAE 
Antillogorgia acerosa (Pallas, 1766) 

NW. of Charlotte Harbor, Fla., Fish Hawk 
station 7796: Boca Grande Light NNE. 3 E., 
24.5 miles, to NE. } W.; 20 miles, 7 fathoms, 
January 2, 1913. 

Southeast of Arcas Keys, Gulf of Campeche, 
Oregon station 436: 20° 07’ N., 91° 41.2’ W., 
20 fathoms, August 24, 1951. 

Antillogorgia americana (Gmelin, 1791) 

9 miles west of Big Marco Pass (Florida), 
25° 58’ N., 81° 55” W., 6.5 fathoms, September 
26, 1948: University of Miami Marine Labora- 


tory Gulf Explorations, J. Q. Tierney. 


Pterogorgia anceps (Pallas, 1766) 

Clearwater Bay, Fla., February 1879: C. A. 
and J. S. Watson. 

Pterogorgia guadalupensis Duchassaing and 

Michelin, 1846 

4 miles SW. by S. of Smith Shoal (Florida) 
Light: 24° 41’ N., 81° 58’ W., 7} fathoms, Sep- 
tember 29, 1948, University of Miami Marine 
Laboratory Gulf Explorations, J. Q. Tierney. 


Genus Leptogorgia H. Milne Edwards, 1857 


This genus is characterized among the gor- 
goniids by the absence (1) of specialized types of 
spicules and (2) of specialized modes of branch- 
ing, e.g., reticulate, alate, or lamellate, and 
therefore is least divergent from what is consid- 
ered the primitive condition. At least four species 
in the western Atlantic belong to this genus, two 
of which (L. hebes, L. miniata) have been found 
in the Gulf of Mexico. One species usually re- 
ferred to Leptogorgia, namely Gorgonia virgulata 
Lamarck, regularly has spieules modified’ into 
disk spindles like those of the genus Eugorgia 
Verrill, heretofore not recorded from the Atlantic 
Ocean; and another, G. setacea Pallas, has less 
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modified but still highly atypical sclerites. Al- 
though one obvious conclusion might be that 
Eugorgia should not be maintained separate 
from Leptogorgia, it seems preferable at this 
time to retain both genera, referring G. virgulata 
Lamarck to Eugorgia, and G. setacea Pallas 
tentatively to Leptogorgia. It is quite possible 
that in the future a new subgenus of Eugorgia 
will be required for the Atlantic forms, or even 
that all will be united as subgenera of Lepto- 
gorgia. 
Leptogorgia hebes Verrill, 1869 

3.5 miles SW. of Longboat Pass, Sarasota, Fla., 
5-6 fathoms, March 24, 1951: J. Brookes Knight. 

Matagorda, Tex.: John Q. Kain. 


Leptogorgia miniata (Valenciennes, 1855) 


Off Palm Beach, Fla., 20-40 fathoms, July 22 
and 28, 1950: m/v Triton, Thompson and 
McGinty. 

Genus Eugorgia Verrill, 1868 

The species long known as Leptogorgia virgu- 
lata (Lamarck) is transferred to Verrill’s genus 
on the basis of its spindles with fused, disklike 
belts of warts. Three new western Atlantic species 
are added to the genus. 

Spicules of EZ. ampla Verrill, the type species, 
are shown in Fig. 1, a-c, for comparison. 

Eugorgia virgulata (Lamarck, 1815), n. comb. 

Fig. 1, d-i 

10 miles NW. by N. of New Pass (Florida) 
buoy, 27° 25’ N., 82° 45’ W., 5.5 fathoms, Sep- 
tember 24, 1948: University of Miami Marine 
Laboratory Gulf Explorations, J. Q. Tierney. 

9 miles NE. by N. of Ochlockonee Shoal 
(Florida) bell buoy, 29° 59’ N, 84° 05’ W., 3.5 
fathoms, October 27, 1948: University of Miami 
Marine Laboratory Gulf Explorations, J. Q. 
Tierney. 

8 miles W. by N. of Laguna Beach, Fla., 30° 
16’ N., 86° 04’ W., 10 fathoms, October 24, 1948: 
University of Miami Laboratory Gulf Explora- 
tions, J. Q. Tierney. 

South of Marsh Island, La., Oregon station 
295: 28° 41’ N., 91° 49’ W., 17.5 fathoms, 
April 4, 1951. 

Remarks.—Most of the blunt spindles have 
their warts fused to form thick disks, as illus- 
trated in Fig. 1, d-g; long, simple spindles, often 
with the warts of one side higher and conical 
(Fig. 1, A, 7) are also present, in larger numbers 
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near the twig tips than lower down on the colony. 
There is no polyp armature regularly present, 
but some flat, typically “‘gorgoniid” rods are 
sometimes found. 

Through the kindness of Dr. Gilbert Ranson, 
of the Muséum National d’Histoire Naturelle, 
Paris, I have examined spicules from a fragment 
of Lamarck’s type, which agree well with those 
of the specimens recorded above. 

Range.—Jamaica? Gulf of Mexico to New 
York; not at present known from the east coast 
of Florida. 


Eugorgia stheno, n. sp. 
Fig. 1, j-n 

Off Palm Beach, Fla., 30-40 fathoms, July 28, 
1950: m/v Triton, ThompsoiT and McGinty. 

Off Government Cut, Miami, Fla., 40 fathoms, 
January 24, 1951: University of Miami Marine 
Laboratory: U.S.A. m/v T-19, F. M. Bayer. 

South of Mobile, Ala., Albatross station 2387: 
29° 24’ 00” N., 88° 04’ 00” W., 32 fathoms, 
March 4, 1885. (Holotype, U.S.N.M. no. 49774; 
paratypes, nos. 49775, 49776, 49777.) 

Also from the following Albatross stations in 
the vicinity: 2388, 2389, 2390. 

Description —Colonies normally unattached, 
unbranched or with only one or two simple 
branches, with a growing tip at all free ends; 
rarely attached to small rocks or shells. Length 
variable, commonly 20 cm; diameter 0.4-0.75 
mm, in most cases 0.5-0.6 mm, exclusive of the 
anthosteles. Stem round or but slightly flattened. 
Anthosteles bluntly conical, somewhat com- 
pressed in the long axis of the colony, 0.5-0.75 mm 
tall; arranged biserially, a single row on each side 
of the stem, the individuals alternating more or 
less regularly; distance between zooids (mouth 
to mouth) 2.5 to 6 mm. On the sides between the 
zooid rows there is a weak longitudinal ridge, 
usually detectable only near the tips of the stem, 
which marks the path of the longitudinal stem 
canal beneath it. The anthocodiae are fully re- 
tractile but in preserved specimens they may 
remain exsert; beneath each tentacle is an en 
chevron field of flat rods with scalloped edges 
(Fig. 1, 7); in the pinnules there are delicate, 
slightly curved, smooth rods (Fig. 1, k). The 
eortical spiculation consists of short, blunt 
spindles with the warts more or less fused into 
disks, many of them perfect disk-spindles (Fig. 
1, 1); and long spindles with the warts of one 
side taller and partly fused, proportionally more 
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numerous near the growing tips than in the mid. 
dle of the colony (Fig. 1, m). The axial sheath 
contains symmetrically sculptured spindles (Fig. 
1, n). Several color phases occur: (1) uniform 
cream white or pale yellow; (2) white or yellow 
with red anthosteles; (3) uniform reddish or 
pinkish orange. Anthocodial spicules in phases 
2 and 3 are usually yellow. 

Remarks.—Eugorgia stheno always has a dis- 
tinct anthocodial armature, unlike E. virgulata 
and the Pacific species of this genus. 

This species was taken in abundance at several 
stations in the northern Gulf of Mexico; the 
collections from the lower east coast of Florida 
consist of only a single specimen each. 


Eugorgia euryale, n. sp. 
Fig. 1, o-s 

South of Carrabelle, Fla., Albatross station 
2407 : 28° 47’ 30” N., 84° 37’ 00” W., 24 fathoms, 
March 15, 1885. (Holotype, U.S.N.M. no. 49764; 
paratype, no, 49765.) 

Description —Colonies attached (?) or free; 
similar in general appearance to E. stheno but 
much stouter. The type is an unbranched colony 
83.5 em long which shows no evidence that it 
was ever attached. Near the tips the stem is 
about 0.9 mm in diameter, increasing to slightly 
more than 1.0 mm near the middle. Along the 
two bare sides of the stem runs a longitudinal 
ridge or furrow depending upon whether the 
longitudinal canals are distended or collapsed. 
Anthosteles conical, about 0.5 mm tall, 2.5 to 
3.0 mm apart, near the ends of the colony ar- 
ranged in a single row on each side of the stem, 
mostly opposite; toward the middle there is an 
alternating double row along each side. The 
anthocodiae are fully retractile but may remain 
exsert in preservation; they have an armature of 
flat rods (Fig. 1, 0) arranged obscurely en chevron 
beneath the tentacles and parallel for a short 
distance on the tentacle bases; in the distal por- 
tion of the tentacles only smooth, curved rods 
are present (Fig. 1, p). 

The cortical sclerites include disk spindles 
larger than those of E. stheno, sometimes with 
four median disks instead of the usual two (Fig. 
1, q); these grade into the long spindles which 
are largest and most numerous near the ends of 
the colony. These spicules are somewhat flat- 
tened, with the warts of the outside rather 
smooth, conical, and more or less fused together, 
while those on the edges and on the inner surface 





Fig. 
form ¢ 
(Lama 
metric 
anthoc 
euryale 
views 
t, Gors 
Z, asyl 





0.6 


mid. 
eath 

Fig. 
torm 
llow 
1 Or 
LASes 


dis- 
lata 


veral 
the 
rida 


lles 
vith 
rig. 
ich 
3 of 
lat- 
her 


ace 








June 1952 BAYER: NEW RECORDS OF OCTOCORALS 187 








t ' at Of am: 





Fic. 1.—a-c, Eugorgia ampla Verrill, spicules from a specimen identified by Prof. Verrill: a, Extreme 
form of disk spindle; 6, less strongly developed disk spindles; c, spindle. d-i, Eugorgia virgulata 
(Lamarck): d-f, Disk spindles; g, isolated djsks from disk spindles; h, asymmetrical spindle; 7, sym- 
metrical spindle. j-n, Eugorgia stheno, n. sp.: 7, Gorgoniid rods of anthocodiae; k, small rods of 
anthocodiae; /, disk spindles; m, asymmetrical spindle; n, spindle of axial sheath. o-s, Eugorgia 
euryale, n. sp.: 0, Gorgoniid rods of anthocodiae; p, small rods of anthocodiae; q, disk spindles; r, two 
views of the same asymmetrical spindle; s, spindle of axial sheath. t-y, Eugorgia medusa, n. sp.: 
t, Gorgoniid rods of anthocodiae; u, small sede of anthocodiae; v, disk spindles; w, long disk soles, 
z, asymmetrical spindle; y, axial sheath spindle. 














are typically complicated (Fig. 1, r). Only by 
viewing these spicules from the edge can this 
difference between the inner and outer sculpture 
be seen, and since they are both flattened and 
bent they do not often present themselves in 
profile in a preparation. The axial sheath contains 
spindles with symmetrical belts of low warts 
(Fig. 1,°s). The color of the colony is pinkish 
cream, the calyces red with a yellowish area at 
the summit. 


LIST OF ALBATROSS STATIONS REFERRED TO IN 
THE ACCOMPANYING TEXT 








| 
Sta- = 
tion Lat. N Leng. W. | & | Kind of bottom | Date 
No. a | 
sia ines eaiga ‘ = . 
Od 8 1 ee | 1884 
2138! 17 44 05,/75 39 00.| 23) co. brk. sh. Feb. 29 
2156; 23 10 35,| 82 21 55. | 278) co. Apr. 30 
2157| 23 10 04,/82 21 07.| 29) — Apr. 30 
2160| 23 10 31,|82 20 37.| 167| co. Apr. 30 
2166/23 10 36, 82 20 30. | 196) co. May 1 
2168 23 10 36, 82 20 20. | 122) co. May 1 
1885 
10 51,|82 19 03. | 163! wh. br. co. | Jan. 17 
10 25,|82 20 24.| 33) co. Jan. 17 
11 45,/82 18 54. | 194) br. co. Jan. 17 
11 45,'82 17 54. | 182) fne. br. s. Jan. 17 
10 36,/82 19 12.) 169) fne. wh. co. Jan. 19 
10 42, 82 18 24.| 67) wh. co. Jan. 19 
59 30, | 86 23 45. | 130) co. | Jan. 22 
18 15,|85 32 00.| 25) ers. gy. s. brk. | Feb. 7 
sh. 
2371 29 17 #OO,' 85 30 45. 26) gy. s. brk. sh. Feb. 7 
2379, 28 OO 15,/'87 42 00. 1467) yl. oz. Mar. 2 
2384/28 45 00, 88 15 30. | 940) br. gy. m. Mar. 3 
2387' 29 24 OO. 88 04 00.| 32) s. g. brk. sh. Mar. 4 
2388 29 24 30,/88 O1 00.| 35) yl. s. bk. sp. Mar. 4 
2389, 29 28 00,| 87 56 00. 27) gy. s. brk. sh. Mar. 4 


2390 29 27 30,| 87 48 30.) 30) ers.s. bk. sp.sh.| Mar. 4 


2392, 28 47 30,| 87 27 00. | 724) br. gy. m. Mar. 13 
2394 28 38 30, 87 02 00. | 420 gn. m. Mar. 13 
2397 28 42 00,/ 86 36 00. | 280) gy. m. Mar. 14 
2400, 28 41 00,| 86 O07 00. | 169 gy. m. Mar. 14 
2405 28 45 00,| 85 02 00.| 30) gy. s. brk. co. Mar. 15 
2407 28 47 30,| 84 37 00. 24) co. brk. sh. Mar. 15 
2412 26 18 30,|83 O08 45.| 27 fme. gy. s. bk. | Mar. 19 
sp. brk. sh. 
2415 30 44 00,|79 26 00.) 440) co. ers. s. sh. for.| Apr. 1 
2416 31 26 00,|79 O7 00. | 276) co. brk. sh. | Apr. 1 
| | 1886 

2651 24 02 OO,|77 12 45.) 97) wh. oz. Apr. 13 
2661 29 16 30,'79 36 30. | 438) gy. s. bk. sp. May 4 
2666 30 47 30,'79 49 00. 270) gy. s. May 5 
2667 30 53 00,|79 42 30. | 273) gy. s. bk. sp. May 5 
2668 30 58 30, 79 38 30. | 204 gy. s. dd. co. May 5 
2669 31 09 00,|79 33 30. | 352 gy. s. dd. co. May 5 
Abbreviations used in denoting bottom character: 

bk. = black fne. = fine oz. = ooze 

br. = brown for. = Foraminifera ®. = sand 

brk. = broken g. = gravel sh. = shells 

co. = coral gn. = green sp. = specks 

crs. = coarse gy. = gray wh. = white 

dd. = dead m. = mud yl. = yellow 
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A paratype is present which was apparently 
attached at one time although no base is pre. 
served. The angle and curvature of the single 
branch, and the regeneration of the rind at the 
proximal end of the main stem suggest that the 
colony was growing in a recumbent position. 
Remarks.—Although E. euryale is similar in 
many respects to E. stheno, it seems desirable to 
consider both as species since no connecting in- 
termediates are known by which to unite them. 


Eugorgia medusa, n. sp. 
Fig. 1, t-y 


ESE. of Boca Grande (Florida) Light, A/ba- 
tross station 2412: 26° 18’ 30” N., 83° 08’ 45” W.. 
27 fathoms, March 19, 1885. 

South of Carrabelle, Fla. Albatross station 
2407 : 28° 47’ 30” N., 84° 37’ 00” W.., 24 fathoms, 
March 15, 1885. (Holotype, U.S.N.M. no. 
49776; paratype, no. 10464.) 

South of Cape San Blas, Fla., Albatross station 
2371: 29° 17’ 00” N., 85° 30’ 45” W., 26 fathoms, 
February 7, 1885. 

Description.—The type is an unattached stem 
44 cm long, bent at almost right angles near the 
middle where a single branch 18.5 em long is 
given off. All three apices show regions of active 
growth—no base is present. Near the tips the 
somewhat flattened stem is 1.0-1.5 mm in diam- 
eter (exclusive of calyces); the low, rounded, 
almost contiguous calyces are arranged on either 
side of the stem in single rows near the apices 
and in alternating double rows toward the middle 
of the colony. They are 0.25-0.5 mm tall, 1.0- 
1.5 mm broad, and 1.5-2:0 mm apart (mouth to 
mouth); arrangement may be alternate or op- 
posite. The anthocodiae are fully retractile within 
the anthosteles, and are armed with flat rods 
(Fig. 1, t) below and upon the tentacle bases. 

The superficial cortical layer contains numer- 
ous well formed disk spindles with two median 
disks (Fig. 1, v); spindles of greater length with 
4-6 disks (Fig. 1, w), and long, pointed spindles 
with somewhat asymmetrical sculpture (Fig. 
1, x). In the inner cortical layer (“axial sheath”) 
there are perfectly symmetrical spindles 
(Fig. 1, y). 

In color the colonies are uniform pinkish buff. 

Remarks.—Eugorgia medusa differs from E. 
stheno and E. euryale in its more closely set, low 
calyces, in the form of the disk spindles and the 
presence of long spindles with 4-6 disks. 
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June 1952 


Family GoRGONELLIDAE 
Scirpearia funiculina (Duchassaing and 
Michelotti, 1864) 

South of Mobile, Ala. from Albatross stations 
2387 , 2388, 2389. 

Family CHRYSOGORGIIDAE 
Chrysogorgia elisabethae F. M. Bayer, 1951 
Near Havana, Cuba: Univ. of Iowa Expedition. 

Chrysogorgia elegans (Verrill, 1883) 

Off Cape San Blas, Fla., Albatross station 2397. 

SE. of Aransas Pass, Tex., Oregon station 548: 
27° 01.4’ N., 96° 16.8’W., 200-280 fathoms, 
April 18, 1952; and station 549: 26° 58.5’ N., 
96° 06.7’ W., 300-400 fathoms, April 18, 1952. 

Family Istp1paE 
Acanella eburnea (Pourtalés, 1868) 

South of Apalachicola, west of Tampa, Fla., 
Oregon station 489: 27° 44’ N., 85° 09’ W., 254 
fathoms, September 27, 1951. 

From south of Choctawhatchee Bay, Fla., to 
south of Mobile, Ala., from Albatross stations 
2384, 2392, 2294, 2397, 2400. 

Order PENNATULACEA 


Family RENILLIDAE 
Renilla miilleri Kélliker, 1872 


6 miles off Pass 4 Loutre, La., March 13, 1931: 
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J. C. Pearson. 
Corpus Christi, Tex.: C. T. Reed. 
Family FUNICULINIDAE 
Funiculina quadrangularis (Pallas, 1766) 


South of Pensacola, Fla., Albatross station 
2394. 


Family PrRoToprTiLiDAE 
Protoptilum sp. cf. thomsoni KO6lliker, 1872 

South of Mobile, Ala., Oregon station 314: 
29° 15.5’ N., 87° 53’ W., 175 fathoms, April 27, 
1951. 

SE. of Pass 4 Loutre, La., Oregon station 126: 
29° 02’ N., 88° 34.5’ W., 195 fathoms, September 
23, 1950. 

Family UMBELLULIDAE 
Umbellula giintheri K6lliker, 1880 
South of Mobile, Ala., Albatross station 2379. 


Family ViIRGULARIIDAE 
Virgularia mirabilis (Linnaeus, 1758) 
South of Mobile, Ala., Albctross station 2387. 
Off Galveston, Tex., Grampus station 10470: 
29° 03’ N., 94° 26’ W., 9 fathoms, February 28, 
1917. 


ZooLocy.—New Recent foraminiferal genera from the tropical Pacific. ALFRED R. 
LoEBLICH, JR., U. 8. National Museum. 


The taxonomic portion of this paper is the 
third of a series resulting from a projected 
revision of the classification of the smaller 
Foraminifera. Many species have question- 
ably been placed in well-defined genera and 
others have been placed in genera that have 
been so broadly defined as almost to con- 
stitute families. This latter procedure has 
certainly been detrimental to the study of 
Foraminifera, as students often wonder 
what system, if any, is followed in such 
classifications. This was admirably shown 
by Redmond (1949, p. 19) in a discussion as 
to what constitutes the genus Eponides. 
Redmond refigured the original illustrations 
of Nautilus repandus Fichtel and Moll, the 
genotype species of Eponides, and also 
several illustrations by later authors, of 
specimens that they referred to Eponides 
repandus (Fichtel and Moll). It is clearly 
evident from these figures that they bear 
little relation to the genus Eponides as 
defined by Montfort and based on Fichtel 


and Moll’s Nautilus repandus. Furthermore, 
a search of the literature shows that Epon- 
ides, as the term is currently used, is a 
‘“‘waste-basket”’ genus, and so many un- 
related forms are included as to make it 
almost useless as a generic unit. In replying 
to Redmond’s paper, Hofker (1950, p. 15) 
states, ‘The difficulty indicated by C. D. 
Redmond once again indicates the im- 
possibility of observing the rules of nomen- 
clature in dealing with the foraminifera.” 
In a description offered by Hofker (1950, 
p. 16) he states that the genotype of Epon- 
ides may be Eponides repandus from the 
coast of Chile or Eponides frigidus from 
North America. To take up the first point 
by Hofker no easier path to chaos could be 
followed in a study of the Foraminifera, or 
for that matter in the study of any group, 
than to disregard the rules of nomen- 
clature. If any stability is to be maintained in 
classification, these rules must be adhered to. 
Otherwise the classification would be subject 





190 JOURNAL OF THE 
to unlimited changes from day to day based 
on the whims of individual workers. To 
consider the second point made by Hofker, 
according to the rules of nomenclature the 
genotype of Eponides can only be Nautilus 
repandus as known to Fichtel and Moll and 
can not be based on specimens later studied 
from the coast of Chile. As to Eponides 
frigidus Cushman, cited as a possible geno- 
type by Hofker, the types of this species 
have never been figured. All figures of this 
species published by Cushman and others 
have been in error as none of them agree 
in character with the cotypes‘that are in the 
National Museum collections. Furthermore, 
this species could not be the genotype species 
of Eponides as it fits neither Montfort’s 
original description of Eponides nor the 
present concept of Eponides of the majority 
of authors. Actually it is more closely re- 
lated to Discopulvinulina Hofker. Hofker 
has done much to clarify the problems in 
the Rotaliidae by his clear description of 
various genera, but it is felt that his solution 
for the genotype of Eponides is in error. 
What is needed is a restudy of Fichtel and 
Moll’s types or redefinition based on topo- 
type specimens. Should this be impossible, 
Eponides must remain as a genus based on 
Nautilus repandus and the multitude of 
dissimilar forms referred to Eponides should 
be redescribed and placed in appropriate 
genera. One such form is here described as 
a new genus, as it is completely distinct from 
the type figures and description of Eponides 
repandus and from all other forms referred to 
Eponides by later workers. A second new 
genus in the family Textulariidae is de- 
scribed as a result from a study of one of the 
peculiar forms assigned to Textularia. This 
has been another genus to which almost all 
biserial forms (regardless of apertural char- 
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acters, wall structure, or other features) 
have been referred in the past. 


Family TexTULARIIDAE 
Tawitawia Loeblich, n. gen. 


Genotype (type species): Textularia immensa 
Cushman, 1921. 

Test large, flattened, biserial; chambers nu- 
merous, low, strongly overlapping at the center 
of the sides; wall coarsely arenaceous, thick, with 
pillars projecting downward into the interior 
from the roof of the chambers, giving a laby- 
rinthine interior; aperture terminal, consisting of 
an elongate series of irregular slits separated 
completely by pillars across the opening or only 
partially by projections from one side, aperture 
does not extend as far as the inner margin of the 
chamber. 

Remarks.—This genus differs from Tezrtularia 
Defrance in the labyrinthine interior and the 
multiple aperture which is terminal in position. 
It differs from Cribrostomum Moller in being 
flattened and in having a single row of aper- 
tures rather than many scattered over the ter- 
minal portion of the chamber. It resembles 
Polychasmina Loeblich and Tappan in the aper- 
tural character, but is biserial rather than uni- 
serial. Septigenerina Keijzer has vertical internal 
pillars but these are much fewer in number, the 
test has a coiled base and the aperture is typically 
textularian. It differs from Cribrotextularia 
Loeblich and Tappan in having a single row of 
apertural slits, rather than scattered pores over 
the apertural surface, and in having a labyrinthic 
interior. 

The present genus is monotypic. However, 
Lalicker and McCulloch (1940, pl. 15, figs. 18d, 
e, not figs. 18a-c) figured a specimen as Tertu- 
laria panamensis Cushman that very probably 
belongs to this genus as it shows a similar cham- 
with strongly overlapping 


ber arrangement 


Figs. la-c.—Paumotua terebra (Cushman): la, Dorsal view of holotype (USNM 26160) showing back- 


ward curving, raised, and thickened sutures; 1b, ventral view showing more direct sutures, umbilicus, 
apertural reentrant, and supplementary apertures in line with the aperture, increasing in size as added; 
lc, edge view showing low spire and aperture. X 72. 

Figs. 2a-5.—Tawittawia immensa (Cushman): 2a, Side view of megalospheric hypotype (USNM P. 
825c) showing biserial test with final chamber tending to be centrally placed; 2b, top view showing mul- 
tiple aperture that does not extend to the inner margin of the final chamber, X 15; 3, sectioned a 
(USNM P. 826) showing biserial character of test and vertical pillars projecting downward from the 
chamber roof into the cavity, X 33; 4a, side view of microspheric hypotype (USNM P. 825a) showing 
low and broad biserially arranged and strongly overlapping chambers; 4b, top view showing linear 
arrangement of the multiple aperture that does not extend to the inner margin of the chamber, X 15; 
5, side view of megalospheric hypotype (USNM P. 825b) showing biserial character of test, X 15. (All 
figures camera-lucida drawings by Sally D. Lee, scientific illustrator, Smithsonian Institution. ) 
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Fics. 1-5.—(See opposite page for legend.) 
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chambers and a linear series of apertural slits. 
However, as there is no evidence as to its internal 
structure it cannot be referred with certainty to 
Tawitawia. The holotype of Textularia panamensis 
does not show these characters, but is typically 
textularian. 


Tawitawia immensa (Cushman) 
Figs. 2a-5 


Textularia immensa Cushman, U. S. Nat. Mus. 
Bull. 100, vol. 4: 118, pl. 24, figs. 4a, b. 1921. 
Test free, large, broad and flattened, rhomboid 

in outline, quadrate in section, periphery trun- 
cate; chambers numerous, low and broad, bi- 
serially arranged, and each overlapping the pre- 
ceding for a considerable distanée, final chamber 
in a few specimens tending to be central in posi- 
tion, chambers flat to slightly depressed centrally; 
sutures distinct in the later portion of the test, 
slightly depressed or occasionally left raised on 
the flat sides of the test by a slight collapse of 
the chambers, marked by constrictions at the 
margins of the test, curved and strongly arched 
upwards; wall coarsely arenaceous, with large 
grains in a ground mass of finer material, laby- 
rinthic in structure with vertical pillars project- 
ing downward from the chamber roof into the 
cavity; aperture an elongate closely spaced series 
of irregular slits, separated by small pillars or 
projections from the sides, terminal in position 
on the final chamber. 

Length of holotype 6.27 mm, breadth 3.69 
mm, thickness 0.57 mm, length of paratype 
(USNM P. 824) 5.49 mm, breadth 3.07 mm, 
thickness 0.62 mm. Length of paratype (USNM 
12145) 2.44 mm, breadth 1.82 mm, thickness 
0.29 mm. Length of hypotype of Fig. 4 (USNM.- 
P. 825a) 5.43 mm, breadth 3.80 mm, thickness 
0.81 mm, length of hypotype of Fig. 5 (USNM 
P. 825b) 2.76 mm, breadth 1.90 mm, thickness 
0.29 mm. Length of hypotype of Fig. 2 (USNM 
P. 825c) 2.60 mm, breadth 1.72 mm, thickness 
0.31 mm. Length of unfigured hypotypes varies 
from 2.08 to 5.98 mm. 

Remarks.—According to the original descrip- 
tion (Cushman, 1921, p. 119) this species was 
based upon two specimens from two localities, 
and the species was described as rare. A third 
specimen was labeled as a paratype in his col- 
lection but not mentioned in the original de- 
scription. Examination of material from Albatross 
station D. 5576 (from which the original para- 
type was recorded) by the present writer has 
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produced 22 additional specimens which have 
made possible a more complete description of this 
species. Cushman stated (1921, p. 118): “. 
wall thick, of rather coarse angular sand grains 
imbedded in an unusually large amount of light 
gray cement,” but he apparently did not note 
its labyrinthine character, which can only be 
observed in thin sections, and which can be seen 
in the section shown here as Fig. 3. 

In the original description Cushman (1921, 
p. 118) stated: “. . . aperture consisting of a series 
of small openings running from the inner margin 
of the apertural face to the highest point at the 
distal end of the test, about 20 in number.” 
However, examination of the holotype, 2 para- 
types, and 22 hypotype specimens shows the 
aperture to be restricted to the terminal portion 
of the final chamber and does not extend to the 
inner margin of the chamber. 

The labyrinthine walls and the distinctive 
aperture separate this form from the genus Tex- 
tularia. 

Types and occurrence.—Holotype (USNM 
8502) and paratype (USNM P. 824) from Alba- 
tross station D. 5567, Dammi Island (N.) N.81°W. 
9 miles, lat. 5°48’00” N., long. 120°33’45 E.; 
from fine sand at 268 fathoms, bottom tempera- 
ture 52°F. Paratype (USNM 12145), figured 
hypotypes (USNM P. 825a-c and P. 826), and 
unfigured hypotypes (USNM P. 827 a-r) all 
from Albatross station D. 5576 north of Tawi 
Tawi, Mount Dromedario (Tawi Tawi) 8.22°W., 
17.2 miles; lat. 5°25'56” N., long. 120°03’39” E.; 
from sand at 277 fathoms, bottom temperature 
53.3°F. 

Family RoTALiIpAE 
Paumotua Loeblich, n. gen. 


Genotype (type species): Eponides terebra 
Cushman, 1933. 

Test free, trochoid, planoconvex, ventral side 
flattened and umbilicate, dorsal side in a low 
spire, chambers numerous; wall calcareous, hy- 
aline; aperture a low arch at the front margin 
of the final chamber, between the periphery and 
umbilicus on the ventral side, supplementary 
apertures in a row paralleling the periphery and 
in line with the main aperture, on the ventral 
side, consisting of one or more open pores or 
slits which increase in size and number as cham- 
bers increase in size. 

Remarks.—This genus differs from Eponides 
Montfort in possessing ventral supplementary 
apertures. Discopulvinulina Hofker has ventral 
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supplementary apertures in the form of an arch 
along the sutural margin of each chamber. 
Pseudoeponides Uchio has supplementary aper- 
tures similar to those of Discopulvinulina along 
the sutural margins, and in addition has slits 
on the central portion of each chamber, but on 
the dorsal side. The present genus does not have 
dorsal supplementary apertures, and the ventral 
ones are not at the sutural margins, but across 
the central portion of the chambers. 


Paumotua terebra (Cushman) 
Figs. la-c 
Eponides terebra Cushman, Contr. Cushman Lab. 

Foram. Res. 9, pt. 4: 89, pl. 10, figs. la-e. 

1933. 

Test free, trochoid, planoconvex to concavo- 
convex, dorsal side with a low spire, periphery 
with a rounded keel; all of the 24 whorls visible 
dorsally, only the 8-10 chambers of the final 
whorl visible ventrally, but these do not reach 
the center but leave a wide open umbilicus, 
chambers increasing very gradually in size as 
added; sutures distinct, curved backward on the 
dorsal side, raised and thickened, more gradu- 
ally curved ventrally, and slightly depressed; 
wall calcareous, hyaline, surface smooth; aper- 
ture ventral, forming a reentrant about one- 
third the distance from the periphery to the 
umbilicus and one or more rounded to somewhat 
elongate supplementary apertures on the ventral 
side in line with the main aperture but away 
from the apertural margins of the chambers, in- 
creasing in size and number as the chambers en- 
large, and remaining open throughout. 

Greatest diameter of holotype 0.86 mm, least 
diameter 0.78 mm, height of spire 0.39 mm, 
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greatest diameter of paratype 0.52 mm, height 

of spire 0.21 mm. Greatest diameter of hypotype 

0.53 mm, height of spire 0.18 mm. 

Remarks.—Cushman noted the peculiar sup- 
plementary apertures in his original description 
of the species, which was apparently based on 
the holotype and a single paratype. One ad- 
ditional unlabelled specimen was found in the 
collection, and all three specimens from two 
stations show identical development of these sup- 
plementary apertures, which could rot  there- 
fore be accidental. As this feature is not found 
in Eponides Montfort, the present species is re- 
garded as belonging to a distinct genus. 

Types and occurrence—Holotype (USNM 
26160) from Albatross station H. 3931, Anu 
Anuraro Atoll, southeast 4 mile, Paumotu 
Islands, depth 405 fathoms, bottom temperature 
42.5°F.; bottom coral sand, pteropod ooze, and 
manganese particles. Paratype (USNM 26161) 
and unfigured hypotype (USNM P. 828) from 
Albatress station H. 3910, southwest point Aki 
Aki, east 1 mile, Paumotu Islands, depth 377 
fathoms; bottom temperature 43.0°; bottom 
coral sand. 
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ZOOLOGY .—Fresh-water triclads (Turbellaria) of the Rocky Mountain National Park 
region, Colorado. RomMAN KENK. (Communicated by Fenner A. Chace, Jr.) 


The present paper is a report on the re- 
sults of a brief investigation of aquatic habi- 
tats in the Rocky Mountain National Park 
region, Colorado. The short time at my 
disposal, one week, did not permit an inten- 
sive coverage of the area studied, and only 
places accessible by road could be visited. I 
am indebted to Hillory A. Tolson, John E. 
Doerr, David H. Canfield, and Ed Alberts, 
of the National Park Service, for facilitating 
my field work in Colorado; and to Prof. 
Edward G. Reinhard, Catholic University, 


and Dr. Doris M. Cochran, Smithsonian 
Institution, for kindly extending to me the 
use of their laboratory and office facilities in 
Washington, D. C. 

The triclad fauna of Colorado is very little 
known. Ward (1904: 143) reports that nu- 
merous immature, unidentified planarians 
were present in a bottom haul from Dead 
Lake, a small water basin south-southeast 
of Pikes Peak. Cockerell (1927: 242) states 
that a dark-colored planarian is not rare in 
mountain springs of Colorado and that, in 
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1922, Planaria maculata [Dugesia tigrina 
(Girard) | and P. dorotocephala [Dugesia doro- 
tocephala (Woodworth) ] were liberated in 
the pond on the University of Colorado 
campus in Boulder. A species from Boulder 
was identified by Hyman (1931b: 327) as 
Phagocata velata (Stringer). These meager 
data appear to be the only records of Colo- 
rado triclads found in literature. 

My collections in the Rocky Mountain 
National Park region yielded only one tri- 
clad species, apparently identical with that 
observed by Cockerell, Polycelis coronata. 


Polycelis coronata (Girard, 1891) 


A summary of previous literature data on 
Polycelis coronata has been presented by Hyman 
(1931a). The species was first collected by Joseph 
Leidy in 1877 and was later described, apparently 
from Leidy’s notes and material, by Girard 
(1891, 1893) under the name Phagocata coronata. 
Hallez (1894: 179) considered the species to be 
possibly identical with the European Polycelis 
nigra (O. F. Miiller). The correct taxonomic 
position of the species was established by Hyman 
(193la), who furnished a good description of its 
anatomy and natural history. 

The present report aims to supplement Hy- 
man’s data and to carry out a comparison of 
Polycelis coronata with another, very similar, 
species of the same genus occurring on the North 
American Continent, P. borealis (ef. Kenk, in 
press). 

External characters.—Mature, quietly gliding 
specimens measure up to 13 mm in length and up 
to 1.5 mm in width. Hyman saw many individ- 
uals 15 to 20 mm long and considers this to be the 
maximum length. The anterior end is truncated, 
with convex frontal margin, and the sides of the 
head project as a pair of broad, usually pointed 
auricles (Fig. 1). Hyman, in her figure 1, indicates 
that the tip of the auricles is rounded; it appears, 
indeed, that the shape of the auricles varies to 
some extent according to the physiological state 
of the animal. Active individuals in lively loco- 
motion show the tips of the auricles more dis- 
tinctly pointed than do less active animals mov- 
ing sluggishly. In quiet gliding, the auricles are 
held lifted obliquely above the substratum. Be- 
hind the auricles there is a slight narrowing of the 
body; posteriorly the width increases gradually 
until the maximum width is reached in the region 
of the pharynx; behind the pharynx, the lateral 
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margins of the body converge again to meet in 
a bluntly pointed posterior end. 

The eyes are numerous and are arranged in a 
curved zone, more than one row wide, along the 
frontal margin and the anterior parts of the lat- 
eral margins. The zone or band of eyes may be 
narrowed as it crosses the base of the auricles, 
as Hyman observed; in some individuals, however, 
there is no distinct narrowing of the band in that 
place. Behind the head, the band of eyes tapers 
to a single row extending backward for about 
one-fourth to one-third of the prepharyngeal 
region. 

The general color of the dorsal side is usually 
uniform, grayish brown to almost black. Occa- 
sionally one may see an indistinct lighter midline 
in the prepharyngeal part of the body and a 
lighter field above the pharynx. The color of the 
ventral side is lighter. 

The pharynx is inserted at, or a short distance 
behind, the middle of the body. It is of consider- 
able length, measuring from one-sixth to one- 
fourth the length of the body. The length of the 








Fie. 1.—Polycelis coronata, sketch of the living 
animal, X 8. 
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postpharyngeal region varies considerably, par- 
ticularly in asexual animals. When the animals 
are in the state of asexual reproductive activity, 
the postpharyngeal parts of the body may be 
very short and all stages of regeneration of the 
posterior region may be seen. 

Polycelis coronata moves by gliding only. No 
“crawling” locomotion has been observed. 

Reproductive system.—The testes occupy two 
short zones in the prepharyngeal region, one on 
each side of the anterior intestinal trunk, and are 
situated on the ventral side as is typical of the 
genus Polycelis. 

The copulatory organs (Fig. 2) furnish the 
best characters distinguishing Polycelis coronata 
from other species of the genus. The genital 
aperture leads into a small, spherical cavity, the 
common genital atrium (ac), which receives, from 
the left side, the duct of the copulatory bursa 
(bd) and connects anterodorsally with a wider 
cavity, the male atrium (am). The walls of both 
atria are lined with a cubical epithelium under 
which there are two muscular layers, one com- 
posed of circular and the other of longitudinal 
fibers. 

The penis consists of a large ellipsoidal bulb 
and a short broad papilla (pp). The penis bulb 
has a thick wall composed of a meshwork of 
muscle fibers arranged in concentrical layers and 
running in various directions. This muscular wall 
is pierced by radial canals containing the outlets 
of glands emptying into the cavity of the bulb. 
The secretion of these glands is stained very 
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slightly with eosin. The voluminous, elongated 
cavity of the penis bulb, or seminal vesicle (vs), 
is lined with a tall epithelium of glandular nature. 
In fully mature specimens, the epithelium forms 
villuslike processes projecting into the vesicle. 

The two vasa deferentia, after penetrating the 
wall of the penis bulb, open into the seminal 
vesicle near its middle. Frequently, but not in all 
specimens, the opening of the left vas deferens 
(vds) is at a level posterior to the opening of the 
right: vas deferens (vdd). 

The lumen of the seminal vesicle continues pos- 
teriorly into the wide canal of the short penis 
papilla. The epithelium of this canal is cubical 
and nonglandular. The canal could be interpreted 
as an ejaculatory duct, but is apparently devoid 
of a proper muscle coat. The outer epithelium 
of the papilla is cubical, contains only few nuclei 
(part of the nuclei may be depressed?) and has 
two underlying muscular layers, a circular one 
and a longitudinal one. 

The two oviducts bend dorsally and medially 
at the level of the penis bulb and unite at a point 
posterodorsal to the male atrium. The common 
oviduct (ode), formed by their fusion, proceeds 
ventrally, curving along the wall of the atrium, 
and opens into the atrial cavity at the junction 
of the male and common atria. The terminal por- 
tions of the paired oviducts and the common ovi- 
duct receive outlets of numerous eosinophilic 
shell glands. 

The copulatory bursa (b) is a large, lobed sac 
situated between the wall of the pharyngeal 





| 
vdd 
Fig. 2.—Polycelis coronata, diagram of the copulatory organs in sagittal section, X80. (ac, common 


atrium; am, male atrium; 6, copulatory bursa; bd, bursa stalk; m, mouth; ode, common oviduct; pp, 
penis papilla; vdd, right vas deferens; vds, left vas deferens; vs, seminal vesicle.) 
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pouch and the penis bulb. Its dorsal part con- 
tinues, somewhat to the left of the midline, into 
a wide duct with irregular outline, which runs 
posteriorly on the left of the penis. At the level 
of the male atrium, the structure of the wall 
changes abruptly. The duct becomes a highly 
muscular tube (6d) running ventrally and opening, 
from the left side, into the common atrium. The 
sac of the bursa and the anterior part of its outlet 
have the same histological structure. The cells of 
their epithelial lining are large glandular cells; 
fine muscle fibers, such as are found in other 
species coating the bursa sac, coat both sections 
externally, as mentioned by Hyman. It appears, 
therefore, that the sac and the greater part of the 
duct correspond to a true bursa and that the 
bursa stalk is represented by tfie short muscular 
terminal part (bd) of the duct (called vagina by 
Hyman). The epithelium lining the terminal sec- 
tion is cubical and ciliated and is marked off 
sharply from the secretory lining of the anterior 
secti.n. The thick muscle coat consists of circu- 
lar and longitudinal fibers. 

Ecology.—Polycelis coronata is a common in- 
habitant of mountain streams and mountain 
lakes in the Rocky Mountain National Park re- 
gion. It was collected in about 50 percent of the 
suitable localities examined in the area, and its 
presence may have been overlooked in places 
where no thorough collections could be made. It 
is generally found attached to the undersides of 
stones. The temperatures of the habitats of the 
species ranged, in the latter part of September, 
from 4.4° to 10.9°C. 

The great majority of the animals collected 
were asexual. Many of the asexual specimens ex- 
hibited regenerating posterior ends or regenerat- 
ing heads, indicating that asexual reproduction 
by fission was taking place. The relative propor- 
tion between the numbers of individuals in the 
various reproductive phases was reflected in a 
collection made in Glacier Creek: of 39 speci- 
mens collected, 2 were sexually mature, 20 lacked 
sex organs but showed signs of recent fission, and 
17 were asexual without evidence of reproduction. 
Hyman (193la: 124, 131), on the other hand, 
states that, when she collected the species in 
South Dakota in the early fall, many of the 
specimens secured were in full sexual maturity 
and that there were no indications of the occur- 
rence of fission. It is well known, however, that 
the same species of freshwater triclads may show 
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different habits of reproduction in different a: eas 
of their occurrence. 

Distribution.—Girard’s (1891, 1893) specimens 
of Polycelis coronata had been collected in a 
spring near Fort Bridger in southwest Wyoming. 
Hyman (193la: 124) found the species in a 
stream near Deadwood and in a brook near the 
State Game Lodge, both in the Black Hills, 8. 
Dak. It appears that Hyman later obtained ma- 
terial from additional localities, since, in a recent 
paper (1951: 162), she indicates the range of the 
species as “Black Hills of South Dakota to the 
northwest Pacific coast.’ 

In Colorado, Polycelis coronata was collected 
in clear, fast mountain streams in or near the 
Rocky Mountain National Park, on both sides of 
the Continental Divide. It was also taken in a 
clear mountain lake, Poudre Lake. The habitat 
altitudes were between 7,000 and 10,700 feet. 


Thompson River: (a) East of the town of Estes 
Park, near junction of highways U. 8S. 34 and 
Colorado 66; (b) in Moraine Park, above bridge 
on Bear Lake Road. 

North Fork of Thompson River, 1 mile below 
Glen Haven (Fig. 3). One specimen, on 4 slides, 
U.S. N. M. no. 23679. 

Giacier Creek (tributary of Thompson River), 
near Glacier Basin camping ground. 

Fall River (tributary of Thompson River), where 
it enters the town of Estes Park. 

Tributaries of Fall River, crossing Fall River 
Road: Roaring River and Chiquita Creek. 

Streams of the St. Vrain Creek basin, crossing 
highway Colorado 7: North St. Vrain Creek, 
Willow Creek, Rock Creek, and Middle St. Vrain 
Creek. 

Onahu Creek (tributary of Colorado River), below 
bridge on highway U. S. 34. 

Tonohutu Creek, above its opening into Grand 
Lake. 

Poudre Lake, on Trail Ridge Road (U. 8S. 34), 
altitude 10,700 feet, water temperature near 
shore, 7.3°C. (Fig. 4). 


Miss Betty Locker, of the Rocky Mountain 
Laboratory, Hamilton, Mont., sent me samples 
of Polycelis collected in a cool spring (11°C., 
May) on Eastmoreland golf course in Portland, 
Oreg.; and on Skalkaho Pass (east of Hamilton), 
Ravalli County, Mont. These have been deposited 
in the U. 8S. National Museum (nos. 23787, 
23788). Though no anatomical study of the spec- 
imens could be made, the external characters of 
the preserved specimens agree with P. coronata. 
The species undoubtedly has a wide distribution 
in the western states. 
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Taxonomic position—The absence of adeno- 
dactyls and of an excessively developed muscle 
coat of the male genital atrium identifies Polycelis 
coronata as a member of thé subgenus Polycelis 
(ef. Kenk, in press). The species has a very close 
external resemblance to P. borealis from Alaska. 
The two species cannot be distinguished on the 
basis of external characters alone; moreover, their 
ecological characteristics are identical, as both 
inhabit mountain streams and mountain lakes. 

The two species are, however, clearly separated 
by the anatomy of their reproductive systems. 
P. coronata has a large, elongated penis bulb 









Fic. 3 (below).—North 
Fork of Thompson River, 1 
mile below Glen Haven, 
Colo. Polycelis coronata on 
the undersides of stones. 


with a spacious seminal vesicle into which the 
vasa deferentia open from the sides, and a short 
papilla; in P. borealis, the bulb is spherical and 
less voluminous, the seminal vesicle smaller, the 
openings of the vasa deferentia anterolateral, and 
the penis papilla comparatively larger. The copu- 
latory bursa of P. coronata has a characteristic 
feature not seen in other species of the genus: 
the bursa extends posteriorly, without changing 
its histological structure, as a duct which connects 
with a true muscular bursa stalk at the level of 
the male atrium. In P. borealis, as in other species, 
the entire duct of the bursa is equipped with a 
thick coat of muscle fibers. 
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Zoogeographical note—The genus Polycelis is 
primarily distributed over Europe and Asia where 
it is represented by a considerable number of 
species. The two North American species, P. 
coronata and P. borealis, are both confined to the 
western part of the continent, the western United 
States and Alaska. It appears probable that both 
species have, in the geological past, entered the 
continent from Asia, over the Alaskan land 
bridge (Kenk, in press). The range of distribution 
of either species is not fully known. Their areas 
may adjoin, or even overlap, in the Canadian 
Rockies. 


Fig. 4 (above).—Poudre 
Lake, on Trail Ridge Road, 
Rocky Mountain National 
Park, Colo. Polycelis coron- 
ata under stones along shore. 
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54TH ANNUAL MEETING 


The 54th Annual Meeting, concurrently with 
the 384th monthly meeting of the Academy, was 
held as a dinner meeting in the ballroom of Hotel 
2400 on the evening of January 17, 1952. Vice- 
President J. J. Fanry presided. 

After the dinner Dr. Fahey called the meeting 
to order. The minutes of the 53d Annual Meeting 
were approved as published in the JourNat 41: 
No. 7, 238-244. July 1951. 

The Secretary read a letter to the Board of 
Managers dated January 12 from President 
Smith, who has retired and is now living in 
Florida. He expressed his appreciation for the 
cooperation received from the members of the 
Academy during his term of office, and proffered 
his best wishes for a successful year. 

The following reports by officers, auditors, and 
tellers were presented and approved: 


REPORT OF THE SECRETARY 


During the Academy year—January 19, 1951, 
to January 17, 1952—62 persons were elected to 
regular membership, including 56 to resident and 
6 to nonresident (125 were elected last year). 
Of these, 27 resident and 5 nonresident qualified 
for membership. Twenty-two resident and 5 non- 
resident members elected in the preceding 
Academy year qualified during the year just 
ended. Six elected to resident membership on 
January 14, 1952, have not yet been notified of 
their election. The new members were distributed 
among the various sciences as follows: 13 in 
physics, 12 in chemistry, 6 in bacteriology, 5 in 
pathology, 4 each in mathematics and _ physiol- 
ogy, 3 in parasitology, 2 each in botany and 
zoology, and 1 each in animal husbandry, en- 
tomology, hydrography, mammalogy, metrology, 
nucleonics, pomology, and soil science. Two resi- 
dent members, having retired from the gainful 
practice of their professions, were placed on the 
retired list entitled to privileges of active mem- 
bership without further payment of dues. Eleven 
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———.IV. Recent European revisions of the triclads, 
and their application to American forms, with 
a key to the latter and new notes on distribution. 
Trans. Amer. Micr. Soc. 50: 316-335. 1931. 
———. North American triclad Turbellaria. XIT. 
Synopsis of the known species of fresh-water 
planarians of North America. Trans. Amer. 
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KENK, Roman. The fresh-water triclads (ur. 
bellaria) of Alaska. Proc. U. S. Nat. Mus, 
(In press.) 

Warp, Henry B. A biological reconnaissance of 
some elevated lakes in the Sierras and Rocizies. 
Stud. Zool. Lab. Univ. Nebraska 60: 127-154, 
pls. 19-31. 1904. 


PROCEEDINGS OF THE ACADEMY 


resident and four nonresident members resigned 

in good standing. Two resident. members were 

dropped for nonpayment of dues. 
The deaths of the following 11 members have 

been reported to the Secretary: 

Maurice I. Smirxa, Bethesda, Md., on January 
26, 1951. 

Owen B. Frencu, Lakewood, Ohio, on February 
12, 1951. 

CLARIBEL R. Barnett, Washington, D. C., on 
March 6, 1951. 

Henry Souon Graves, Brattleboro, Vt., on March 
7, 1951. 

BatLtey E. Brown, Washington, D. C., on March 
9, 1951. 

WiuuiaM F. AuLeN, Portland, Oreg., on March 11, 
1951. 

Merritt BerNnarp, Washington, D. C., on April 
13, 1951. 

Earu K. Fiscuer, Washington, D. C., on August 
3, 1951. 

Dantev L. Hazarp, Narragansett, R. I., on Sep- 
tember 21, 1951. 

Oscar B. Hunter, Washington, D. C., on Decem- 
ber 19, 1951. 

Rurus H. Sarcent, Washington, D C., on De- 
cember 28, 1951. 


On January 17, 1952, the status of membership 
was as follows: 


Regular Retired Honorary Patron Tota 


Resident 589 56 0 0 645 
Nonresident. 190 33 10 0 233 
Total ‘ 779 89 10 0 878 


The net changes in membership during the 
past year are as follows: 


Regular Retired Honorary Patron Total 


Resident... . +16 -1 0 0 +15 
Nonresident +17 -1 0 0 +16 
_ ere +33 -—2 0 0 +31 


During the Academy year 1951 the Board of 
Managers held 9 meetings with an average at- 
tendance of 18. The following summarizes items 
of interest in connection with Board Meetings: 
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The Managers felt that the membership would 
approve, as a matter of economizing, the dis- 
continuance of sending engraved certificates of 
membership to newly elected members. The 
supply of certificates was exhausted in April, 
and the issuance of certificates of membership 
has been discontinued. 

The Academy has continued to sponsor support 
of the Annual Science Fair and of the weekly 
issue of the Science Calendar in local newspapers. 

The Committee on Grants-in-Aid for Re- 
search, Dr. L. E. Yocum, Chairman, recom- 
mended grants from the funds allocated only 
for use for this purpose by the American Associa- 
tion for the Advancement of Science. Such funds 
accrue on the basis of the number of Academy 
members who also have membership in the AAAS. 
The Managers approved the recommendation 
of grants totaling $430 to (1) Dr. Francis E. 
Fox and Dr. Karl H. LanGcenstrass for the 
purchase of materials to be used in supersonic 
studies; (2) Dr. Martin Rusin and Dr. M. X. 
SULLIVAN for the purchase of materials in con- 
nection with metabolism studies; and (3) C. H. 
WALTHER for the purchase of materials in con- 
nection with photoelastic studies. 

The suggestion that the age limit be raised 
above 40 years for nominees for the Academy’s 
Awards for Scientific Achievement was again 
considered. The Managers agreed that the basis 
of the Award should remain one of recognition 
and encouragement of younger scientists, and 
that the age limit should not be raised. 

A special Committee on Indexing the JouRNAL, 
former president J. E. Grar, Chairman, ap- 
pointed to make recommendations as to the dis- 
position to be made of the recently completed 
index to the JourNaL of the Washington 
Academy, presented its preliminary report at 

the 447th meeting of the Board. After consider- 
able discussion at this and several other meetings 
of the Board, the Managers decided to publish a 
combined single index of the JouRNAL and the 
earlier PROCKEDINGS. 

During the Academy year, 9 meetings of the 
Academy were held, as follows: 

On February 15, 1951, Francis B. SILsBee, 
chief, Electricity Division, National Bureau of 
Standards, delivered his retiring presidential 
address on Measure for measure: Some problems 
and paradoxes of precision (published in this 
JouRNAL 41: 213-226, 1951). 

On March 15, 1951, the 1950 Academy Awards 
were presented to Samuet Levy, National 
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Bureau of Standards, for his work in the engi- 
neering sciences; PHitip H. Apetson, Depart- 
ment of Terrestrial Magnetism, Carnegie Insti- 
tution of Washington, for work in the physical 
sciences, and to Davin H. Dunktg, U. S. Na- 
tional Museum, for work in the biological sci- 
ences. In their responses the recipients gave in- 
teresting summaries of the work on which the 
awards were based. The Academy also awarded 
Certificates of Merit to three outstanding high 
school students: Paut E. Conpon, CEcILIA 
GREEN, and DonaLp L. MILLER. 

On April 19, 1951, Vicror H. Haas, director 
of the National Microbiological Institute, Na- 
tional Institutes of Health, gave an illustrated 
lecture on Disasier and disease (published in this 
JouRNAL 41: 277-284, 1951). 

On May 17, 1951, D. J. Parsons, chief of the 
Scientific Laboratories of the Federal Bureau of 
Investigation, gave an illustrated lecture on 
Science in crime detection. 

On October 18, 1951, Frank H. H. Roserts, 
Jr., associate director, Bureau of American 
Ethnology, and director of the River Basin 
Surveys, gave an illustrated lecture on Archeology 
and the Federal River Basin program. 

On November 15, 1951, DetLeEv W. Bronk, 
president of Johns Hopkins University and presi- 
dent of the National Academy of Sciences, gave 
a lecture on The impact of the emergency on funda- 
mental sciences. 

On December 20, 1951, Witiram E. Hiatt, 
chief, Hydrologic Services Division, U. S. 
Weather Bureau, gave a lecture on Precipitation 
and our water supply. 

The Annual Dinner meeting was held at 2400 
Sixteenth Street on January 17, 1952. THomas 
R. Henry, a member of the Fourth Byrd Ant- 
arctic Expedition in 1946-1947, delivered a 
lecture on The White Continent and presented 
the movie entitled The Secret Land. 

F. M. Deranporr. 


REPORT OF THE TREASURER 
The Treasurer submits the following report 
concerning the finances of the Washington 
Academy of Sciences for the year ending De- 
cember 31, 1951: 


RECEIPTS 
Dues, 1948.......... ease 6.00 
eee apes 24.00 
ee ? 136.00 
ER eee 4,016.84 
eee 62.00 $4,244.84 
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Journal 
Subscriptions, 1950 


Reprints, 


Sales, 1951 

Interest, 1951...... 

Dividends, 1950... . 
1951.... 


Directory, 33d ed.. . 

Monograph no. 1 

Transferred from savings account 
Transferred from invested funds 
Annual dinner (1951) - 
Contributions for Science Calendar. 
Receipts from Kon-Tiki showing 
Grants from Amer. Assoc. Adv. Sci. 
Overpayments 

Refund of air-mail postage 


Total receipts, 1951 
Cash book balance as of Jan. 1, 1951 


Total to be accounted for 


DISBURSEMENTS 
1950 195 
Secretary’s 
Office 
Treasurer’s 
Office , 87. 
Subscription 
Manager & 
Custodian of 
Publications . .5f 44.35 
Archivist 
Meetings 
Committee. 207 .45 
Journal 
Printing & 
mailing... .90 5,369.61 
Illustrations .76 600.30 
Reprints 696 . 23 
Office 
Editorial 
Asst. 
Miscellan- 
eous ; 3.36 27 .87 
Monograph 
no. 1 
Forty-year 
Index 
Annual dinner, 
1951 ee 393 .72 
Kon-Tiki 
showing 
Expenses 
Balance to 
Science 
Fair. 


$152.87 $321.1: 


275.00 


30.14 


700.00 


408 .78 


1,519.88 


1,133.99 


179.89 
268 .00 


2,264.67 


1.00 
76.50 
1,000.00 
1,000.00 
364.00 
61.09 
1,185.00 
430.00 
1.55 
0.24 


$13 , 730.65 
1 422.53 


$15, 153.18 
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Contribution 
to Science 


Contribution 

to Science 

Calendar. 
Refunds 

Subscrip- 

tions. 
Overpay- 
2.00 

Collection 


charge 0.15 0.15 


$11,075.11 





Totals $934.21 $10,140.90 
Cash book 

balance as of 

Dec. 31, 1951 4,078.07 
Total ac- 

counted 


for : $15,153.18 


RECONCILIATION OF BANK BALANCE 
Cash book balance, Dec. 31, 1951.. $4,078.07 
Balance as per Am. Sec. & 
Trust Co. statement 
of Dec. 17, 1951 
Receipts undeposited 


$2,481.50 
1,715.32 


$4,196.82 


Checks outstanding as of 
Dec. 31, 1951 
No. 1018 
1263 
1509 
1511 
1512 
1513 


$ 5.41 
5.00 
27.79 
11.57 
64.98 
4.00 


Total accounted for $4,078.07 


INVESTMENTS 


Potomac Electric Power Co. 
Certificate No. TAO 1977—40 
shares 3.6% pref. at $41 
City of New York 
3% (Transit Unifica- 
tion) Due June 1, 
1980 
Certificate No. 
D 20186 
C 71038 
C 71039 
C 71040 


$1,640.00 


$ 500.00 
100.00 
100.00 
100.00 


$ 800.00 868 .00 


At $108.50 per $100. 
Northwestern Federal Sav- 
ings & Loan Association 
Certificate No. 
1380. . $4,500.00 
1441 See 500.00 $ 5,000.00 
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United States Government 
Series G Bonds—No. 
M 332990G . 
M 332991G 
M 332992G 
M 332993G 
M 1808741G 
M 2226088G 
M 2982748G..... 
M 4126041G. . 
M 5141346G 
M 5141347G 
Massachusetts Investors Trust 
412 shares at $37.80 
Investment Company of America 
400 shares at $11.95 
State Street Investment Corporation 
100 shares at $62.00 
American Security and Trust Co. 
Savings Account 


00 
00 
00 
00 
00 
00 
00 


Ol 
00 
00 $10,000.00 


~— 


SESSSESES 


ee ee ee ee | 


- 
=) 


15,573.60 
4,780.00 
6, 200.00 


161.52 





Total 7 $44 , 223.12 
Cash book balance, Dec. 31, 
1951 5 ee Ries Bathe 4,078.07 
Se ee eee $48 301.19 


Total as of Dec. 31, 1951. $48,301.19 


Total as of Dec. 31, 1950. 45,601.05 
Eee rr ee ree $ 2,700.14 


At the close of business January 5, 1952, there 
were 58 members of the Academy in arrears, 28 
for 1 vear, 14 for 2 years, 4 for 3 years, 3 for 4 
years, 7 for 5 vears, and 2 for 6 years. 

Howarp 8. RappLeye. 


REPORT OF AUDITING COMMITTEE 


Your auditing committee examined the Treas- 
urer’s report and checked it with the account 
books, vouchers, canceled checks, bank state- 
ments, and the contents of the safe deposit box. 
We found the accounts correct as reported by 
the Treasurer, and all records very complete and 
in remarkably good order. 

N. F. BrRAaaTEN 
W. J. YoupEN 
J. H. Martin, Chairman. 


REPORT OF THE ARCHIVIST 


The records of the Academy in possession of 


the Archivist have been available for consulta- 
tion during the year. Ten volumes of the JouRNAL 
were bound to bring the Archivist’s set up-to- 
date. No additional records were deposited during 
the year. 


Joun A. STEVENSON. 
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REPORT ‘OF THE BOARD OF EDITORS 


Volume 41 of the JourRNAL, brought out during 
1951, includes 404 numbered pages, together 
with a portrait, an unnumbered page stating the 
dates of publication, and the title page. In addi- 
tion to a 4-page index, and to Proceedings of the 
Academy and of the Anthropological Society 
aggregating 12 pages, it contains 86 papers dis- 
tributed among several fields of science as fol- 
lows: Mathematics, 4; physics, 2; astronomy, 1; 
geology, petrology, and paleontology, 12; botany, 
7; zoology and its branches, 50; archeology and 
ethnology, 9; medicine, 1. Because of limited 
funds it was necessary to delay publication of 
many meritorious papers until 1952. 

The disbursements for the JourNAL during 
1951 were: 








Printing, engraving, wrapping, mailing, etc. $6, 563.38 
Reprints 860.68 
Office—editorial assistant . . 300.00 
Office—postage 29.40 

Total...... ss sehbuss .. $7,753.46 
Charges to authors. ... ee ae ra dl 1,251.97 

Net cost of Volume 41 to the Academy $6,501.49 


Help given by the officers of the Academy and 
by the Board of Managers is gratefully acknowl- 
edged. Thanks are due especially to Mr. Pau. 
H. Oruserr for his competent handling of techni- 
cal matters concerned in printing the Journal. 

CHARLES DRECHSLER 
WituraM F. FosHaG 
J. P. E. Morrison 


REPORT OF CUSTODIAN AND SUBSCRIPTION 
MANAGER OF PUBLICATIONS 


Subscriptions 


Nonmember subscriptions in the continental 
United States ‘ 141 
Nonmember subscriptions in U. 8. posses- 
sions and foreign lands 


Total.. 


This is a decrease of 18 subscriptions from 
last year’s total. Most of this loss is in the foreign 
list, where, because of exchange difficulties and 
other disturbed conditions, several subscriptions 
have had to be canceled. The above total still 
contains some names that will have to be crossed 


off. 
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Inventory of stock as of December 31, 1951 


Reserve sets of the Journal 
Complete sets, vols; 1-41 
Volumes 11-41 

16-41 
21-41.. 


2 sets 
6 sets 
9 sets 
7 sets 


Total sets more or less complete 24 sets 
Back numbers of the Journal 
Numbers held in complete sets (2) 
Numbers held in reserve for complete 
sets 8,539 
Numbers held for sale separately*. . not counted 
Proceedings 
Complete sets,- volumes 1-13 
1911) 
(The copies of the separate articles that 
appeared in the Proceedings have 
never been counted.) 
Monograph No. 1 
Original issue 1,010 
Copies sold or otherwise distributed.. 173 


1,350 


(1899- 
48 sets 


Copies on hand 837 

* It has still not been possible to make a com- 
plete recount of these numbers. An improvement 
in the storage facilities to be made this coming 
year will permit counting and a rearrangement of 
the numbers on hand. 


Sales 


During the year 1981 the sales of the JouRNAL 
were considerably larger than those for 1950. 
Two complete sets were sold, one to the Uni- 
versity at Glasgow, Scotland, and the other to 
the Institut Royal des Sciences Naturelles de 
Belgique in Brussels. Of the numbers of the 
JOURNAL 258 were sold, either separately or as 
volumes. 

Fourteen numbers of the ProckEDINGS were 
sold during the past year, and one copy of the 
1947-48 Directory. 

The sales of the Monograph again fell off to 
some extent. Thirty-two copies were sold—5 to 
the author (at a 20 per cent discount), 22 to 
dealers (at a 10 per cent discount), and 5 directly. 
An advertising campaign to publicize the book 
was instituted last September. Five hundred 
double postal cards, advertising the book, were 
sent to libraries all over the United States and 
its possessions. It is rather astonishing that not 
one of the 500 reply postal cards was returned, 
even though it meant only tearing off the reply 
half, checking and signing it, and mailing it at 
no extra expense. This campaign did, however, 
bring about some sales, for in due time numerous 
orders were received destined for some of the 
institutions circularized. 
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Some thought should be given, however, to 
ways and means of increasing the sales of the 
Monograph, even if it means reducing the price. 
In its first year 67 copies were sold; 47 were sold 
in the following year, and last year 32 were sold. 
At this rate it will be 15 years or more before 
half of the edition is sold. 

Once again the Academy is indebted to the 
members who donated back numbers of the 
JouRNAL to this office. We are especially grateful 
to Dr. Epear D. TILLyer and to Miss Mary D. 
QuINT, librarian of the American Optical Co. 
of Southbridge, Mass., for sending us a set of the 
JOURNAL complete except for the earliest volumes 
and for some numbers missing here and there. 

The income from sales of copies of the Journal, 
Proceedings, and Directories was $179.89, and 
sales of the Monograph yielded $76.50, a total 
income from sales of $256.39. 


Expenditures 


Supplies 

Purchase of back numbers. 
Postage expended in connection 
JOURNAL, etc. : 
Postage expended in. connection with 

' Monograph. . 4.01 


with 


Sales campaign for Monograph 26.13 


Telephone.... , 1.22 


Freight charges for shipping complete sets 
RC aa RE Se : 9.63 
Total $66.74 


Storage 


Some progress was made in the rearrangement 
of the storage facilities that we have in the 
Smithsonian Institution Building. It is hoped 
that the addition of necessary lighting and an 
improvement in the shelving arrangement can 
be made this year, in which case it is expected 
that this project can be finished and a complete 
count be made of the stock. 

Haratp A. REHDER. 


REPORT OF THE COMMITTEE ON MEMBERSHIP 


It is the function of this Committee (1) to 
receive, examine, and evaluate nominations sub- 
mitted from various sources, (2) to recommend 
to the Board the names and qualifications of 
nominees it considers acceptable for membership, 
(3) to find eligible scientists who are not members 
of the Academy and to prepare nominations for 
them, and (4) to encourage and aid members of 
the Academy to submit nominations. 
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Members of the Committee have been very 
active in searching for potential members, espe- 
cially in their own organizations. The committee 
has examined about 80 nominations during the 
year, and has recommended to the Board 75 for 
resident and 2 for nonresident membership. 

The recent raising of the maximum number of 
Academy members from 800 to 1,000 places on 
this -committee the responsibility of reducing 
this gap. To aid its work there have been mimeo- 
graphed two supplemental lists of nominees and 
new members since the appearance of the last 
Red Book in 1948. We are surprised, on looking 
into the matter, to find many eminent scientists 
who have never been invited to become members 
of the Academy. Plans are being made to extend 
the Committee and to reach into hitherto un- 
touched fields. Especially, the Committee urges 
all Academy members to exercise their privilege 
of preparing and submitting nominations. A high 
standard will be maintained in evaluating all 
before submitting them to the 
Eapert H. Waker, Chairman. 


nominations 
Board. 
FOR 


REPORT OF COMMITTEE ON AWARDS 


SCIENTIFIC ACHIEVEMENT 


At the meeting of the Board of Managers on 
January 14, 1952, the recommendations of the 
Committee and its Subcommittees on Awards 
for Scientific Achievement for the year 1951 
were approved. The awards to be presented this 


year, therefore, are 


(1) In the Physical Sciences, to Mitton 
Seymour ScHecuter, of the Bureau of Ento- 
mology and Plant Quarantine, in recognition of 
his distinguished research in insecticide chem- 
istry. 

(2) In the Engineering Sciences, to Max A. 
Kou.er, of the U. S. Weather Bureau in recog- 
nition of his distinguished investigations of rain- 
fall, run-off, and flood predictions. 

(3) In the Biological Sciences, to Epwarp 
Wituiam Baker, of the Bureau of Entomology 
and Plant Quarantine, in recognition of his dis- 
tinguished research on the Acarina, or mites. 

In lieu of a regular award with the 40-year age 
limitation, a special award, the first to be pre- 
sented for the Teaching of Science, will be granted 
this year. Howarp B. Owens, of Prince Georges 
County, Md., has been selected for this special 
award in recognition of his outstanding teaching 
and for his work in arousing the enthusiasm of 
students in science. 


PROCEEDINGS: 


THE ACADEMY 


The chairman wishes to express appreciation 
for the good work of the subcommittees and 
their respective chairmen, G. H. Coons, R. 8. 
Diu, and B. D. Van Evera. 

GeorGE P. Watton, General Chairman. 


REPORT OF THE COMMITTEE ON ENCOURAGEMENT 
OF SCIENCE TALENT 


The Committee arranged the participation of 
the Academy in the Tenth National Science 
Talent Search of the Westinghouse Educational 
Foundation, as sponsor of the Third Annual 
Science Talent Search in the District of Colum- 
bia. Continuation of this work was assured by 
agreements for conducting the Fourth Search 
this vear. 

Last year’s search resulted in the recom- 
mendation by the Committee of three local par- 
ticipants in the national search to the Academy’s 
Board of Managers for the award of a Certificate 
of Merit from the Academy. The awards were 
presented by the Academy at its Annual Honors 
Meeting on March 15, 1951. 

The Academy, through the medium of this 
Committee, again sponsored the Annual Science 
Fair for local high and junior high school stu- 
dents, in cooperation with the science depart- 
ments of the Public Schools of the District of 
Columbia. The Fifth Science Fair was held 
April 14-19, 1951, in the lobby of the Depart- 
ment of Commerce Building, with 423 exhibits 
selected for display from about 1500 prepared in 
the schools. Two boy and two girl exhibitors were 
selected to compete in the National Science Fair 
held at St. Louis among 44 winners of the local 
fair. 

An unusual opportunity was seized by the 
Committee to arrange for the Academy to spon- 
sor a gala premier showing of the motion picture 
Kon-Tiki at the Dupont Theater for the benefit 
of the Science Fair. A sum of $776.22 was real- 
ized, which will be employed to support the Na- 
tional Science Fair to be held in Washington this 
spring. 

The Committee arranged for the Academy to 
solicit funds from its affiliated societies in sup- 
port of the Science Fair. A total of $488 was 
received, including $100 from the Academy. 

The membership of the Committee during the 
year was: W. L. Scumitt, J. M. CaLpwe t, F. 
L. Monter, A. H. Ciarx, A. T. McPHERson, 
and M. A. Mason, Chairman. The Chairman 
takes this opportunity to commend the excellent 
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support of these members, and particularly to 
express his appreciation to A. T. McPuHerson, 
who has been outstanding in his leadership and 
enthusiasm in the work of the committee. 
Martin A. Mason, Chairman. 


Vice-President Fanry on behalf of the Acad- 
emy expressed appreciation (1) for the work of 
the Meetings Committee, Dr. MarGcaret Pirr- 
MAN, Chairman; (2) for the work of the Com- 
mittee on Grants-In-Aid for Research, Dr. L. 
E. Yocum, Chairman; (3) for the work of the 
Committee on Indexing the Journal, former presi- 
dent J. E. Grar, Chairman; and (4) to the Com- 
mittee on Monographs, J. R. SwaLuen, Chair- 
man. 

After acceptance by members of the report of 
the Chairman of the Committee of Tellers, Vice- 
President Fahey declared the following elected: 


FRANK M. Serzier, President-Elect 

Francis M. DEFANbDorRF, Secretary 

Howarp 8S. Rappieye, Treasurer 

C. F. W. Mueseseck, Board of Managers to 
January 1953 

Mitton Harris, Board of Managers to January 
1954 

Rocer G. Bares and W. W. Dien, Board of 
Managers to January 1956. 


The following members of the Academy, nom- 
inated by the Affiliated Societies, were duly 
elected Vice-Presidents of the Academy: 


Philosophical Society of Washington—ALvIn G. 
McNIsH 

Anthropological Society of Washington 
WEDEL 

Biological 
O’ NEILL 

Chemical 
TAYLOR 

Entomological Society of Washington—FrReEp- 
ERICK W. Poos 

National Geographic 
WETMORE 

Geological Society of Washington—A. NELSON 
SAYRE 

Medical Society of the District of Columbia— 
Frep O. Cor 

Columbia Historical Society—GILBERT Gros- 
VENOR 

Botanical Society 
HvutcuiIns 

Washington Section of the Society of American 
Foresters—Wm. A. Dayton 

Washington Society of Engineers—C.uirrorp A. 
BETTs 

Washington Section of the American Institute 
of Electrical Engineers—A. H. Scorr 


WaALbo 


Society of Washington—Huvucu T. 


Society of Washington—Joun K. 


Society—ALEXANDER 


of Washington—Lee M. 
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Washington Section of the American Societ \ of 
Mechanical Engineers—R. 8. Ditu 

Helminthological Society of Washington—L. A, 
SPINDLER 

Washington Branch of the Society of American 
Bacteriologists—A. M. GriFFrin 

Washington Post of the Society of American 
Military Engineers—FLoyp W. Hovucu 

Washington Section of the Institute of Radio 
Engineers—HEerBErRT G. Dorsey 

District of Columbia Section of the American 
Society of Civil Engineers—Martin A. Mason 


Vice-President Fahey introduced the speaker, 
Tuomas R. Henry, a member of the Wash- 
ington Academy of Sciences and well known for 
his popular writings on scientific topics. Mr. 
Henry gave a graphic account of his impressions 


in visiting the White Continent, and then 
showed a movie entitled The Secret Land. This 
spectacular film was prepared by Metro-Gold- 
wyn-Mayer Pictures from the moving pictures 
made by the U. 8. Navy. Mr. Henry described 
the carefully planned Naval exploratory ex- 
pedition of over 2,000 persons and spoke of the 
interesting discoveries in Antarctica made _ pos- 
sible by the full use of modern equipment. Aerial 
photographs of more than one million square 
miles of Antarctica were made using aircraft. 
Numerous additional photographic records and 
scientific studies were obtained by exploration 
parties that made use of dog teams and a variety 
of automotive propelled surface vehicles. 
Vice-President Fahey introduced the new 
President, Watrer R. RamBerG, who had 
President-Elect during 1951. After 
President ad- 


served as 

appropriate remarks the new 

journed the meeting at 10:35 P.M. 
F. M. Deranporr, Secretary. 


454TH MEETING OF BOARD OF 
MANAGERS 


The 454th meeting of the Board of Managers, 
held in the Cosmos Club on March 17, 1952, was 
-alled to order at 8:02 p.m. by President Ram- 
BERG. Others attending were: H. 8S. Rappieye, 
J. A. Stevenson, W. F. Fosuaa, R. G. Bares, 
A. G. MecNisu, H. T. O’Neti, W. A. Dayton, 
A. H. Scorr, H. G. Dorsey, M. A. Mason, F. 
M. Deranporr, and, by invitation, E. H. Wat- 
KER, J. R. SwWALLEN, L. E. Yocum, and W. T. 
READ. 

President RAMBERG announced the appoint- 
ment of CLARENCE CoTTaM, REECE I. SaILeR, 
Leo A. Sunn, and Frank Kracek to the Com- 
mittee on Membership. 
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The resignation of STEPHEN BRUNAUER was 
approved as of December 31, 1951. The Treas- 
urer mentioned that the grant of research funds 
($170) from the American Association for the 
Advancement of Science made to Karu H. 
LANGENSTRASS and Francis E. Fox had not 
been used. This amount will be available for a 
new grant. 

The recommendation in the report of the 
Committee on Encouragement of Science Talent 
that the Academy should proceed with the or- 
ganization of a Junior Academy of Science was 
discussed. The Board approved a motion that 
the President appoint a special committee for 
the Consideration of the Establishing of a Junior 
Academy of Sciences in Washington. It was un- 
derstood that this committee will develop and 
present its detailed recommendations to the 
Board. 

The meeting adjourned at 9:20 P.M. 


455TH MEETING OF BOARD OF 
MANAGERS 


The 455th meeting of the Board of Managers 
held in the Cosmos Club on April 7, 1952, was 
ealled to order at 8:03 p.m. by President Ram- 
BERG. Others attending were: F. M. Serzier, H. 
8. Rappieye, J. A. STEVENSON, Sara E. Bran- 
HAM, R. G. Bates, W. W. Dien, A. G. McN1su, 
J. K. Taytor, F. W. Poos, A. N. Sayre, L. M. 
Hutrcuins, W. A. Dayton, C. A. Berrts, A. H. 
Scorr, A. M. Grirrin, F. W. Hovan, M. A. 
Mason, F. M. Deranporr, and, by invitation, 
H. W. We tts and A. T. McPuHerson. 

President Ramberg announced that he had 
made the following appointments to the Special 
Committee suggested at the last meeting of the 
Board to be known as the Junior Academy of 
Sciences Committee: Martin A. Mason, Chair- 
man, A. T. McPuerson, E. H. Watker. He 
also announced the appointment of JoHN FaBeR 
and Epwarp G. Rernuarp to the Membership 
Committee. 

The Secretary read the following minutes: 


An Executive Committee Meeting was held at 
8:30 p.m., April 7, 1952, with Messrs. RAMBERG, 
SerzLer, Dayton, and DeFraNnporF in attendance. 

There was a discussion about the part that the 
Washington Academy might play in sponsoring 
the formation of a Junior Academy of Sciences, 
and President RamBERG spoke of the interest of 
Messrs. Mason, McPHEerson and WALKER, whom 
he had appointed to serve on a special committee 
for this purpose in this project. 
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In connection with the coming National Science 
Fair, Science Service has requested the selection 
of a list of about 160 interested scientists belong- 
ing to the Affiliated Societies who will be invited 
to a special early showing of the exhibits at the 
Fair. This group of Washington scientists and 
engineers will be invited to a dinner to be given 
in honor of the winners in their respective local 
Science Fairs, and it is anticipated that about 80 
will be willing to support the dinner as hosts to 
these students. As sponsor, the Washington Acad- 
emy of Sciences will be asked to contribute the 
dinners for the student exhibitors. The cost is ex- 
pected to be of the order of $250. The Executive 
Committee agreed that this worthwhile project 
should receive the support of the Academy. Plans 
for making a suitable list of members of Affiliated 
Societies available to Miss Parrerson, of Science 
Service, were discussed. 

The matter of support for publishing the Index 
of the JourNaAt for which the page proof has been 
received by the Secretary was considered. 


H. W. We ts, Chairman of the Meetings Com- 
mittee, announced that this Committee, at its 
last meeting, discussed objectives and wondered 
(1) whether the meetings should tend more 
toward joint meetings with the Affiliated So- 
cieties in order to knit them more closely to the 
Academy; (2) whether there should be an at- 
tempt to increase interest in technical meetings; 
(3) whether there should be regular monthly 
meetings to stimulate student interest; and (4) 
whether a fall meeting of two or three days of 
papers to be arranged for Affiliated Society par- 
ticipation, similar to the National Academy 
meetings, with each group responsible for three 
to six papers, should be considered. 

In the ensuing discussion Dr. BRANHAM 
pointed out that the latter program might be 
effective in bringing the Affiliated Societies to- 
gether in a closer knit organization. Mr. SerzLer 
pointed out difficulties entailed in completing 
arrangements unless meetings are held on a reg- 
ular meeting date basis, and both he and Dr. 
Mason emphasized the work entailed in arrang- 


ing symposia. Dr. Mason also spoke of the nu- 


merous technical meetings now provided for by 
the various Affiliated Societies which, if partici- 
pated in, are adequate to exhaust the mental, 
physical, and financial abilities of local scientists 
and engineers. He suggested that one or two 
meetings covering the broader fields of science 
might help fulfill the functions of the Academy 
as a coordinating society and would serve to 
orient those members who have no idea of what 
the Academy is supposed to do. Mr. SerzLer 








pointed out that according to the bylaws two 
meetings are stipulated: The Annual Meeting 
and the Presidential Address meeting. President 
RAMBERG mentioned that a third meeting, the 
Awards Meeting, should certainly be assured as 
an annual affair. It is up to the Meetings Com- 
mittee to make arrangements for any additional 
meetings. To insure a regular meeting place and 
time, the Cosmos Club Auditorium is reserved 
for the third Thursday evening in each month. 
Irregular or special meetings require that special 
arrangements be made well in advance of the 
proposed meetings. In conclusion President 
RAMBERG requested that the Vice Presidents 
bring the matter before the Affiliated Societies 
and report any suggestions of ways in which the 
Academy might be helpful. 

For the Committee on Encouragement of 
Science Talent, Dr. A. T. McPuerson, Chair- 
man, reported his group had been cooperating 
with the teachers on the Local Science Fair. 
The Washington Daily News will share in the 
responsibility for this Fair, for which most of 
the expenses have been assured by the Academy- 
sponsored showing of the film Kon-Tiki. He 
emphasized that teachers in the local schools 
want scientists who will come to answer the 
questions of their students about science as a 
career, and others who will help inspirationally 
by preparing and giving classroom talks, He re- 
ported that only one completed blank, out of 
those made available at the last Board meeting, 
had been received, namely, one filled in by Dr. 
A. G. McNitsn. On the other hand, the Engi- 
neers have 60 engineers listed on similar blanks 
distributed through member organizations of the 
D. C. Council of Engineering and Architectural 
Societies. He deplored the unbalanced represen- 
tation that will exist unless able phvsicists, chem- 
ists, biologists and other scientists come forward 
and offer to provide the needed help. Dr. Mc- 
PHERSON stated that personal contact of scien- 
tists with students is highly desirable, and men- 
tioned that he had blanks with him for those 
who might be willing to fill them in. 

Dr. McPHERSON explained that the aim of the 
Management of the National Science Fair in 
requesting a list of 160 scientists to participate 
in the Special Scientists Night was to locate 
those interested in, and who would be at ease 
with these young people—boy and girl winners 
of local science fairs from all over the country. 
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This event entails the privilege of playing ‘ost 
to future scientists, and should in no way be 
considered a chore. 

In order to complete the desired list by Friday, 
April 11, President RamMBere suggested an ap- 
portionment of numbers among the Affiliated 
Societies. Vice Presidents of the Academy «nd 
Directors of local scientific agencies will be in- 
cluded in this listing. 

On motion duly seconded the Board approved 
a special appropriation of a fund not to exceed 
$250 for providing dinners for student fair par- 
ticipants at the National Science Fair Dinner. 

The Secretary reported 337 ballots were re- 
ceived for election of the District of Columbia 
Section of the Society of Experimental Biology 
and Medicine to become an Affiliated Society of 
the Washington Academy of Sciences, confirming 
the earlier approval by the Board and completing 
the requirements for Affiliation of the District of 
Columbia Section of the Society of Experimental 
Biology and Medicine with the Washington 
Academy of Sciences. 

The following letter from President RamMBere 
to the Secretary, dated April 2, was read: 


I am pleased to transmit to you herewith three 
books of records as follows: 

1. Minutes of Proceedings of the Joint Com- 
mission of Scientific Societies of Washington 
from its organization February 25, 1888, to 
1897, preceded by the Minutes of the organ- 
izing committee. 1892. 

2. Minutes of Proceedings of the Joint Com- 
mission of Scientific Societies of Washington 
from 1897 to Vol. 2, 1897. 

3. Directory of Scientific Societies of Washing- 
ton. 1889 to 1898. 

These records were found in cleaning out a 
storeroom in the Metallurgy Division of this 
Bureau. The Chief of the Metallurgy Division 
Mr. J. G. TuHompson, immediately recognized 
their value and turned them over to me for dis- 
position by the Academy. 

The records give a complete history of the 
Joint Commission which preceded the establish- 
ment of the Washington Academy of Sciences. 
They should therefore occupy a place of honor in 
the archives of the Academy. I suggest that you 
announce their recovery at the next meeting of 
the Board of Managers and that proper recognition 
be given Mr. THompson and his associates for 
finding them and returning them to the Academy. 


These interesting bound records of the incep- 
tion of the Washington Academy were turned 
over to the Archivist, J. A. STeveNnson, for 
preservation in the Archives of the Academy. 
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Treasurer RAPPLEYE read a letter of apprecia- 
tion from F. E. Fox returning the unused AAAS 
grant of $170 for purchasing equipment that he 
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fortunately was able to borrow for the comple- 
tion of his project. 
The meeting was adjourned at 9:35 P.M. 
F. M. Deranporr, Secretary. 


@bituaries 


Tuomas WAYLAND VAUGHAN, geologist, pale- 
ontologist, and oceanographer, died January 16, 
1952, at the age of 81. He was born in Jonesville, 
Tex., on September 20, 1870. His undergraduate 
training was obtained at Tulane University, 
where he chose to major in physical science. At 
Tulane he took his first course in geology along 
with generous portions of physics, mathematics, 
and chemistry, and received a B.S. degree in 
1889 at the age of 18 years. From 1889 to 1892 
he was instructor in chemistry and physics at 
Mount Lebanon College in Louisiana, then went 
to Harvard, where he received an A.B. degree in 
one year, a master’s degree in another, and his 
doctorate in 1903. Meanwhile, in 1894, he had 
joined the U. S. Geological Survey as assistant 
geologist. He continued in the Survey’s employ 
for many years, becoming geologist-in-charge of 
Coastal Plains investigations in 1907, at the age 
of 37 years. In 1903 he was appointed custodian 
of the madreporarian corals in the U. 5. Na- 
tional Museum. In 1924 he gave up governmental 
work in Washington and went to La Jolla, Calif., 
as professor of oceanography at the University 
of California and director of its Scripps Institu- 
tion of Oceanography. In this position he was 
very active for a dozen years and largely through 
his efforts Scripps evolved from a seaside bio- 
logical laboratory to the leading oceanographic 
institution of the world. During all these years 
he was generous in giving assistance to others, 
and he had the foresight to train successors in 
the many fields that claimed his attention. 

Wayland Vaughan had every reason to be 
proud of his accomplishments and of the recog- 
nition that followed. No attempt will be made 
to enumerate the societies to which he 
elected, both in this country and abroad, the 
high offices that he held in many of them, or to 
list the medals conferred upon him. Among 
others, one foreign government awarded a deco- 
ration, and three universities, two in this céuntry 
and one in Canada, conferred honorary doctor’s 
degrees. One of his last honors came less than a 
year ago when, with impressive ceremonies, the 


was 





Scripps Institution named its newest and finest 
building for him. Additional honors awaited him 
had he lived, as several volumes on geology and 
ecology now nearing publication have been dedi- 
cated to him. 

Dr. Vaughan commanded the respect and ad- 
miration due a talented and prodigious worker 
who was able to pursue his career actively for a 
period of 60 years and to write several hundred 
scientific papers. This, however, is only a part of 
the story. He was truly unique in his ability to 
shift his interest and enter related or entirely new 
fields of investigation. Starting with investiga- 
tions of the geology of the Atlantic and Gulf 
Coastal Plains, he expanded his studies into east- 
ern Mexico, the West Indies, and Panama. He 
became the leading authority on the Mesozoic, 
Cenozoic, and Recent corals of these areas in- 
cluding their ecology, paleoecology, and _ reef- 
building characteristics. At a comparatively late 
date—about 1923, when he was 54 years old— 
he undertook the study of an even more difficult 
group, the larger Foraminifera, and wrote mono- 
graphic papers on these organisms. At about this 
same time he moved to the west coast and turned 
to oceanography. To this field he brought a 
knowledge of marine organisms and marine 
sediments; but it also called for a broad knowl- 
edge of physical oceanography, and he had to 
review and supplement his early studies, par- 
ticularly in the field of mathematics. During a 
trip around the world in 1932-33, to survey 
oceanographic iacilities for the National Academy 
of Sciences, he became interested in oriental art, 
a study that took up much of his spare time in 
the years that followed. He pursued it so assidu- 
ously that in California he was in even greater 
demand as a lecturer on oriental art than in his 
main fields of geology and oceanography. In 1934, 
at the age of 64 years, while recovering from a 
severe illness, he undertook the study of the 
Japanese language and actually attained consi- 
derable proficiency in this field. When he reached 
65 he was automatically retired as Director of 
Scripps, but he could have remained at the 
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Institution as Professor of Oceanography. He 
chose, instead, to return to Washington to re- 
sume his paleontological studies at the U. 8S. 
National Museum. In 1947, he became partly 
blind after a severe attack of pneumonia. This 
ended his scientific work, but until his last illness 
he maintained his interest in the scientific work 
of others and in the workers themselves. He was 
indeed an outstanding scientist, and this brief 
summary does not do justice to his tremendous 
productivity. 
H. 8S. Lapp. 


The passing of Dr. WALTER T. SWINGLE on 
January 19 last was a very heavy loss to the bo- 
tanical and agricultural sciences. There are, of 
course, hundreds of distingeished workers in 
these fields in the United States, but the writer 
can think of no one with precisely the rare com- 
bination of a brilliant and highly original mind 
with extensive and profound knowledge, that 
made Swingle preeminent in these fields. To these 
gifts were added an unfailing kindliness and 
willingness to share with others his great store 
of learning and experience. 

Born in Canaan, Pa., in 1871, his boyhood 
was spent in Kansas where he entered the State 
Agricultural College at Manhattan, receiving the 
degrees of B.Sc. and M.Sc., in 1890 and 1896, 
respectively. His alma mater honored him with 
the degree of D.Se. in 1922. 

He was called to the U. 8. Department of 
Agriculture at the early age of 20 and remained 
an active member of the Department until his 
retirement in 1941. In 1895-96 and again in 
1898 he was in Germany, studying at the Uni- 
versities of Bonn and Leipzig. The opportunity 
of working in the laboratory of so eminent a 
botanist as Professor Strasburger, contributed 
greatly to his knowledge of cytology, one of the 
many fields in which he gained distinction. He 
was the first to prove the existence of centro- 
somes in plant cells. 

During his sojourn in Germany, as previously 
at Manhattan and afterward in the Department 
of Agriculture, Swingle was closely associated 
with David Fairchild, an association continued, 
with mutual benefit, to the end of Swingle’s life. 

Upon his return to Washington he became en- 
grossed in the development of the Bureau of 
Plant Industry, which owes much of its useful- 
ness to his efforts. Many projects that are still 
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4 
pursued actively in the Bureau originated in the 
fertile brain of Swingle. 3 

: 


Agricultural exploration soon engaged 
attention and this work took him to reall 
North Africa and other parts of the Meditem 
ranean region, and later to China, Japan, the 
Philippines and Brazil. Two of the outstanding 
results of these explorations were the first sue 
cessful introduction of the caprifig wasp, upon 
which the prosperity of the Smyrna-type 
industry in California largely depends, and the 
establishment of a very flourishing date industry 
in that state and Arizona. His papers on date 
growing in Algeria and on the caprifig are two of 
his most important publications. 

With the late Dr. H. H. Webber, he spent 
several years in Florida investigating the citrug 
industry and making hundreds of hybrids. Per 
haps the finest of these is the tangelo, which re 
sulted from a cross between the tangerine and 
the grapefruit. This work led him into exhaustive 
investigations of the taxonomy of the orangé 
subfamily. Some two dozen papers were pub 
lished on this subject, and several new genera 
were described. 

The establishment of the American-Egyptian 
cotton industry in Arizona, in which Dr. Swingle 
collaborated with other members of the Bureat 
of Plant Industry, was another of the projects 
to which his fertility of ideas contributed most 
effectively. 

In collaboration with Dr. Lyman Briggs, he 
perfected the ultraviolet microscope, making it @ 
most useful tool in botanical research. 

Dr. Swingle was a fellow and life member of 
the American Association for the Advancement 
of Science, one of the founders of the Washington 
Academy of Sciences, and a member of the Wash- 
ington Academy of Medicine, Botanical Society 
of America, and the Philadelphia Academy of 
Sciences; also an honorary life member of the 
National Geographic Society and a correspond- 
ing member of the Académie d’Agriculture de 
France. In 1926 he represented the U.S. Govern-" 
ment and the National Research Council at the 
third Pan Pacific Science Congress, in Tokyo. 

He married, in 1915, Maude Kellerman, her- 
self the daughter of a distinguished botanist and 
the sister of a former associate chief of the 
Bureau of Plant Industry. She, and their two 
sons and two daughters, survive him. 


T. H. Kearney. 
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